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the NENWTONIAN Hen of | 


HE next Day when we had 
+ diſengaged ourſelves from Poe: 
try, which had at firſt given 
Birth to our Diſcourſes: on Light and 
Colour, and afterwards endeavoured to 
diſturb and interrupt it, I began after 
the following Manner, It is now Time, 
Madam, to lead you into the moſt re- 
tired Sanctuary of Philoſophy, from 
whence the Profane and thoſe who are 
filled with Vortices, Globules, Atoms, 
ſubtile Matter, and like Imaginations 

are entirely excluded. This Philoſophy 
which'I am now conducting you to, 

is leſs pompous than that We have al- 
N A ready 


„ DiaLoGus TV. 


ready diſcourſed on, but in Return, 
petforms all its Promiſes; 24 Philo- 
b which is contented with giving 
- a Hiſtory of Phyſics, and leaves to others 
- "the Province of making them the Sub- 
ject of a Romance; You have had an 
Inſtance of the one in its Method of 
explaining the Nature of Viſion, and 
the Syſtem of Vortices has given you 
an Example of the latter more pom- 
pous and ſplendid Philoſophy, which 
boldly goes to the firſt Cauſes of 
Things, and: laying down certain arbi- 
trary Principles, upon theſe builds the 
| World, and explains all the Phenomena 
of it according to its own Fancy. 
As the Eye is now diſcovered to have 
an entire Reſemblance to the artificial 
Camera gſcuru, all Philoſophers will here- 
after explain the Nature of Viſion aſter 
the ſame Manner. But there will not 
be that Conformity in their Opinions 
concerning the Solidity of Bodies, Gra- 
vity, Light, and Colours, fince the Cauſe 
of theſe Qualities can be known only 
| by Conjecture. And how very hazard- 
. " dus a Thing ls K,/ you. have * 
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"Os Light. 150 Colas. 4 
ſeen. in the. Cartefian 8 yſtem of Glo- 


bules, to ſaß nothing of "Malkbranches. 


Reformation, which, notwithſtanding . F 1 | 


all the Applauſes at firſt given it, is now 


exploded, and ſhares the ſame: Fate as, 


the Clobules. And this you may be- 
lieve has been the Caſe wüth all the ge- 
neral Syſtems that have hitherto appeat-- 
ed, concerning the Cauſes of Things 


They reſemble vaſt Empites, Which 

totter and fall by their own Weight 
and Greatneſs, ] find then, ſaid the 
Marchioneſs, that the wöereflrr, which 


ſo greatly excites our Curioſity, will be 
for ever hid from us, and the Pleaſure 
of « ing, which is generally ſo 
adapted to;ithe Taſte of Men, in 


have no Charms for Philoſophers. This 


really is à Circumſtance, which will 
make the Condition of thoſe Gentle 
men not greatly. . be envied ** 55 
Vulgar. 

Con „ 1) according to 


the Aﬀertion of one of the moſt inge - 
nious Authors in the World, is not to 


be allowed in any Thing but Geometry. 


In this e if the Certainty of 
* B 3 Prins. 
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6 DraLoGUs IV. 
Prineiples does not diredly guide us 
to what we ſeek, it never leads us how 
ever to any Thing contrary, and always 
rewards our Searches with ſomething 
equivalent. But what Uncertainty and 
and Inconſtancy is there in Natural 
Philoſophy ? Some affirm that there is 
a Vacuum, or Space void of all Body, 
and others will have every Thing to be 
Body. This Diverſiry of Opinions, 
with regard to Principles, muſt una- 
voidably produce vety great and innu- 
rherable Diſputes as they advance fur- 
ther, which extend ſo far as the fixing 
the Eſſence or Nature of Body, a 
Thing which one would imagine 
ſhould of all others be the moſt certain 
in Phyſics, ſince Body and the Pro- 
perties which depend on its Eſſence, 
are the perpetual Subject of Philoſo- 
phieal Inquiries. I cannot help com- 
paring theſe Philoſophers to thoſe Cri- 
tical Writers who correct ſome cor- | 
rupted and defective Paſſage of an an- 
Client Author. One of theſe Gentle- 
men gives one Reading, a ſecond an- 
other, each fupported with the fineſt 


and 
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On Light and Colours. 
and moſt claborate- Arguments, and | 
the Eneomiums of the Journaliſts of 
the Learned. Some old Manpſcript of 
the: Author: himſelf at length; appears 
drawn. out from: the Duſt and Obſcu- 
rity: of /a Library, and then alk the fine 
Readings of theſe profound Critics, and 
the Time they ſpent in inventing them, 
are ſent into the Regions of Arzoſto's 
Moon, and are there treaſured up among 
ather loſt Things. Ohſervations and 
ginal Manuſcripts of Nature: and 
theſe, by overthrowing ſo many fine 
Syſtems, inſtruct us every Day, to be 
more cautious in puzzling ourſelves to 
form Hypotheſes. IL look upon this 
Aduict as 4 very great Benefit to Man- 
kind ſince it exempts them from no . 
Misfortune is, that Men perſiſt in a Re- 
fuſal of this friendly Admonition, and 
are obſtinataly hatt to ſpend their Time 
to na Purpoſe. 145 We, = EIFE 3 


dounds greatly to the Honour of theſe 
8 13 chioneſs.) 


8 DiALOGUE IV. 
chiĩonoſs) A Syſtem need aul be! in 
 genious, Binfle and elegant, to gi 
them a Rig mw to declare open War 
againſt” it; they may be termecl the 
Diroſtratuſes o 2 Philoſophy, 
— oh 1 their Glory in the 
Doeſtruction of all that is grand and 
ſplendid. I muſt confeſs that I cannot 
be pleaſed with ſo malicious a Charac- 
ter. To what a Height would your 
Diſpleaſure rife, anſwered I, if 1 had 
told you all chat 'theſs Obſervations are 
% Galle of effecting. There is perhaps 
no Syſtem better grounded than this, 
. that Animals have Wings given them. 
in order to fly, and 9 to walk. And 
yet Obſervation has diſcobered to us 
certain Inſects WhO have large Wings 
without ever making Uſe. of them to 
fly with; and in the fame Manner, 
there is one Animal, which, notwith- 
ſtanding it has Legs diſpoſed like thoſe 
of others, formed in the ſame Manner 
and of the like Proportions, yet almoſt: 
always walks upon its Back with its 
Legs upwards, juſt as if the firſt were 
mor "knfble they «70 e nor _ 


Oy Light and Colours. _} 
laſt, Legs. It is true, however, that ij 
Obſervations had done no greater Ser- 
vice to the World than to deſtroy, we 
ſhould not be much indebted to them. 
But by overthrowing perplexed and uſe- 
leſs, and ions very troubleſome 
Syſtems, how- many good and uſeful 
Diſcoveries have theſe Obſervations fur- 


niſhed us with, in the Room of theſe NG 


Hypotheſes. they have overthrown ?-. 
Some melancholy Philoſophers have 
imagined the Rays of the-Moon were 
cold and humid, and therefore greatly 
EI ſince there muſt be ex- 
pected very E. e Effects from their 
Influence. And in fact you ſee many 
Perſons, even now, who believing the 
Effe cts of this Planet from the Tradi- 
2 of their Fore- fathers, retire as ſoon 

as ever the Moon begins ta riſe, and 
(as they expreſs it) gets Strength; and 
yaſt Numbers of People ate perſwaded 
that they have the Head-ach, if by 
walking in the Evening they have un- 


happily been obliged to receive the In- | 


ſoon, n Ke ae t e -N 
The Experiments which have dan 
AU . "Whit Ow: 


a pprebhehding any 


Went DOI "00 


made upon xls, give us full Liberty to 
walk at what Hour we pleaſe, without 
Danger from that 
a r. The — of This Planet col- 

lected in the Focus of a burning Glaſs or 

4 Lens, do not cauſe any ſenfible Effect in 
the Bodies apon which they fall, notwith- 
ſttatrding they are ſometitnes two thou- 
fand 'Times denſer when thus collected, 
than they ofditarily are. A Thermo- a 
Metre, which is an Inſtrament contain- 
ing a Liquor that contracts with the 
leaſt Cold, and dilates with the leaſt 
Heat, dees hot taffer any Alteration in 
the Focus of theſe Glaſſes when they 
are expoſed to the Rays of the Moon; 
whereas if they are expoſed to thoſe 
of the Sun, the Vehemence of their 
Heat ſurpaſſes that of the hotteſt Fur- 
haces, ſo that the Amiantus 'which 
defended” the preciobs Aſhes of Anti- 
ity from the devouring Flames of the 
Wheel Pile, cannot defend itſelf from 
the violent Heat of theſe Glaſſes. The 


10 


Rays of the Moon do not appear to 


bave any other Quality than that of 


e ae ä the Sun, and 
inſpi- 


Os Higkt and Colon. 
Ee a ſoft and dang Malaatigly 


in. Hearts of Lovers. 
Theſe Sorts of Obſervations, iid the 


deliyer ,, 
Fears. To this Spitit of en 
anſwered I. we are indebted for our Ne- 
liverance from qther much more im- 
portant Fegps, e Hilo of Fire, 


Showers , of Blood, allt, 
anciently Marks 15 7 Dat a 
not at preſent diſturb ſo. much as 0 pu 
ag, Hours We it be in thoſe 
erſons who will 2292 We I ar, 


and always of a ed to re- 


ceive theſe — Ter Terror from 
others. 


But how nach are we 3 to 
| the Study. of Experiments Aſtronomy, 
Natural Hiſtory, and Anatomy, ſeem 
by the Aſſiſtance of this to 7 Laas 


new Sciences born among the 

than Mule from the Ancients to 
us. To this Anatomy owes the Circu- 
lation of the Blood, and all the animal 


1 very Sümplie ty 110 5 


JJV ee 
1 Dratoever' IV. 
tze Cauſe of its being ſo little known 
among the Ancients. To this, Chemiſtry 
is obliged for its Phoſphorus : Aſtrono- 
my, for its exact Predictions: Hydroſta- 
| tics, for an eaſy Method of Liying, and 
carrying freſh Air for Reſpiration, in an 
FF Element denied to Men: for Acouſtics, 
*. - and their ſpeaking Trumpet; their Pro- 
Fes for tendering che PerfeQion- of 
Hearing equal to thit of Sight, and in- 
} numerable muſical n the Of- 
Fo =. fpring of Harmony. To this, Optics 
: dee ber Teleſcopes, Microlconcs, bi. 
gie Lanthorns, and an infinite Number 
of other Wonders that perfect or flatter 
the Senſe of Seeing. 
ition, Credulity, and a greatet 


_ ©" Superſti 
1 —— for the Marvellous, _ Truth, 
1 gence, and a Want of proper 
8 W Obſervation, have for a long 
time been inſuperable Obſtacles to 
Knowledge. How great a Treaſure of 
Wonders has Natural Hiſtory, after hav- 


ih th. 
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new Societies, new Modes of Being, un- Wy 
— and unknown to paſt' Age: 1 1 


The Neaſon of Mankind has been 
neee Proportion as that of Brutes 
been more conſidered; and the Arts 
themſelves have been brought to Perfec- 
tion by Obſervation upon certain Ani- 
mals, commonly regarded either with 
Horror, or as the Refuſe of Nature. 
Spiders have furniſhed our Manufac- - i 
tures with new Species of Silks; 'and - 
the Eggs of a Fiſh, tho yet unknown, | 8 
may, with a little Ap 8, give us 
a fine purp 


le Colour not inferior to that 
ſo much celebrated by the Ancients. 
Shall I inform you of the iments 

made concerning the Weight of Ain 
and the Power it has of dilating itſelt 


when compreſſed; Experiments once | | 
termed the Wonders of Magdeburg? 
Shall I give you an Account nth he 


Equilibrium of Fluids, the V 50 

and Culture of Plants, which wig 1 
forded fo great an Advantage and'Or= 
nament to Society? By theſe Experĩ- | 30 
ments your Garden is embelliſhed with 1 


8 — - 
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NUR IV. 
antißeial Ppungins; and .thefe, ſupply 
the Northern Tables in great Plenty 
with thoſe delicious Fruits that Nature 
had confined to a warmer Hemiſphete. 


The Orange by theſ: tranſported from 


the China to the Portugugſe Soil, ſweetly 
allays the burning Heat of the Summer; 
and theſe Experiments have extracted 


from the Vice of the Rhine trank 


and QEconomy 


hlanted upon the burning Rocks of Ca- 
naty, that agreeable Juice ſo pleaſing to 
the Taſte of Ladies. Still better and 
bpetter, ſaid the Marchioneſs. Is not 
this the Cluſter of the 
by which you hope to W and 
as wWe are in the Country, 
me by the Hopes and Advantages 
accrue from Obſervation to Agriculture 
? Without Diſpute 
you have * ancient Conſuls in your 
Head, who from the Triumph —— 
to the Culture of their Farms. 


promiſed Land 


would intice 
which 


If Thad a Delign of inticing you, an- 


2113 


— 


formed I, Madano, I Ihould rather enter. 
tain you with talking of the polite Arts 
of which you are ſo fond, and which 


owe both Weir Original and Progrels to 


Obſer- | 


Os Light ard Colouts. 15 
Obſervation and Imitation. Gtatitude 
requires you to think yourſelf obliged 
to theſe for the Pleaſure you receive 
from the fine Lineamentsand elegant 
Air of Countenance in the Meduſa of 
Strogzi, the juſt Gradation of the An- 
ger of Achilles, the Variety and Strength 
of Paſſions in Caſſanara, that Maſter- 

of the Timotheus of our Age; the 
majeſtic Solidity of the Portico — the 
Rotunda, the elegant Strokes of 'Gwzd6, 
and the magic Colonting of Rubens. 
What Riches has this induſtrious Philo- 
ſophy brought into the Treaſuries of 
Painting, by the Obſervation” of | ſo 
many new Animals and Plants? 
What an additional Beauty bas it 
given by the Imitation of the Eaſtern 
Varniſh, to certain Works deſigned 
for the Uſe of thoſe People to whom 
Superfluity is neceſſaty? What a fruit- 
ful Source of Similies and Deſcriptions 
has it by its new Diſcoveries opened to 
Poetry? The Sun, Stars, Shepherds, 
the Hyrcanian Tiger, and the like 
common place Compariſons, are deli- 


were from the * which they 


alone 


bu IW. 


Þ e eee Poems, and 
we from the Fatigue of hearing them 
ſo often d. How great 1 
= | greſs has the Elegance of Dreſs, which 
Po greatly heightens the Beauties of, Na- 
dure; and in ſhort, the moſt polite of 
al che Arts made in our Age, by the 
Aſſiſtance of a curious Oblermtion made 
upon pleaſing Objects, itſelf, 
tte moſt valuable anno which 
Nature can enrich and adorn; Youth, 
would often be a vain and uſeleſs 
© - Gift, if Obſervation had not conſulted 
71; - a: Safety, by by bringing in the -ſtrange, 
yet ſalutary Art of furniſhing ourſelves 
with a particular Diſtemper whenever 
we pleaſe? How many fair Circaſſians, 
who formed for the Pleaſure of 
E. the Univerſe; are confined to a Seraglio, 
and ſubjected to the Caprices of one 
br os: Tyrant, and how many Beau- 
tities in Eng gland, the Miſtreſſes of free 
_ nw kw Hearts.) owe their Empires and 
| - their Arms to an early Fo of 
2 pe” the Saler?! 
Baut not to inſiſt on What -you a 
= - Fan think I * n. 


On „Ende — . 7 
an Advantage from, ings tie an;, 
Thing further of Natura! Philoſophyy* - 7 
which ſeems a Province the moſt adap-' * 1 
ted to the Diſcoveries of Obſervations, 
is not Policy indebted to zheſe for that 
wiſe and real Goœernment, Which ten- 
ders the Southern Suns leſs pleaſing than 
the Cloudy Regions of the North, 
where the Liberty of the People is 4 
made compatible with the 9 1 
of the Nobles, and the „0h 
the Sovereign? Metaf chat Las! Will 
byrinth of Reaſon, are Coliped to the 
for a certain Syſtem of the Origin and 
Pivirind: uf e . and we for tze 
Knowledge of our ſelves. The Chaos 
of Chronology and [Hiſtory has fem 
| theſe Obſervations! recei d its Light* 
and Order. Sir Jſaae Neæuiton, that 
divine Philoſopher; who may be re- 
garded as * Founder of- human- 
Knowledge, has from Obſervations 
drawn chiefly from the ordinary Courſe 
of Nature, runged "bitorical | Facts 
in a certain Series, by joining Bpo- 
chas, which the Ignorance or Pride 
| of Mankind had ſet at a ou _ 
om 
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18 Pane UB! IV... at) 
from each other, in the ſame Manner 
as à judiciqus Obſervation had united 
8 r Earth in Sea 
n | 
Conducted by this infallible Goide 
he, according — eee one 
of his eee, gethen 


— 


* 


Dil 2 4 the lucid Robe 4 Day, 


* thence, extracted the due Proper · 
ties of Light) and Colours (Which had 
till that Time lain concealed and ins 
, volved) without forming, like Des Cartes 
and; his — —— any imaginary 8y- 
ſtem to explain the Nature of them. 
This is a World entirely new, en- 
riched with the moſt ſhining Truths, 
and diſcover'd by Newton alone, for 
tbere are not the leaſt Traces of any 
Philoſopher hq ever appear there be- 
fore him. His, Treatiſe of Optics, the 
Production of thirty Years Study and 
Search, is an excellent Model Leun 
Philoſophy. One ſingle Experiment of 
his has advanced our Diſcoveries more 
1. all the ingenious and W | 
y — 


e Light and Colours. 19 
— Syſtems, put together, Wen hedcewaty 7 
gone before him. 
An antique Celomn of the gd: 
worthleſs Stone has more Beauties in the 
Eyes of a Connoiſſeur, and will conduce 
more to the: Perfection of Architecture 
than all the Galleries of Emerald and 
Adamant, invented by the Poets to 
adorn their inchanted Palaces 14885 
But your Connoiſſeur, ſaid the Mar- 
chioneſs, cannnot admire or taſte the 
Beauties of a Column, however antiqus 
and well-pre 'd it may be, undes 
he firſt kidwswhat > Colon is,. And- 
how. is: it poſſible that we ſhould under- 
ſtand the Properties of Light and Co- 
lour, as you ————— does, withount 
firſt fixing what the Colours themſe ves 
are; and explaining the Nature of them? - 
Der Cartes, whoſe: Syſtem you > Mo»! 3 
derns explode, tells me, that "ic. gies: . 
of Light meets with the ſolid Parts of, 
a Body, it is repelled and reſſected, and 
I underſtand this very well, | becauſe: he, 
had before told me that a Ray of Light; 
is nothing but a Srring of little Glo- 
bules. But how can I ever , 


20 | Dikeb IV. 


"oh new Diſcoveries concerning the 
_ Qualities of Light, unleſs I am firſt 
bj informed what Light itſelf is?? 
Is there any Thing, anſwered” I, 
more inexplicable: than the Nature and 
Qauſes of muſcular Motion? All the 
Diſſertations of Philoſophers upon it 
have been in vain. (And indeed the 
more theſe diſpute upon the Cauſes of 
Things, the more inexplicable do they 
1 make them.) And yet an 
excellent Painter, a Michael Angelo; by 
laying down certain Rules drawn from 
repeated Obſervations, would have in- 
formed you, that when the Body makes 
ſuch a particular Motion or Effort, cer- 
tain Muſcles muſt be elevated, and 
others lowered and depreſſed. 80 
that there is no Poſture ſo ſtrange 
but he could have foretold the various 
a almoſt infinite Motions they would 
oduce. The famous Piece of the 
iſt judgment, in the Vatican, is an 
Z evident mot of his ORE in this 
Point. . 
„ e Tone is a Secret of the. 
fame Kind. Its Nature and the _ 
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ol its ſurprizing Effects are, and perbaps 
always will be as entirely loſt to Phi- 
loſophers as the Ne Language 1 18 to 
Cities. 
Our ieder af-4 its Cauſe, how- 
ever, does not hinder us from making 
very many Diſcoveries of its Qualities. 
We know, for Inſtance, that if it be 
armed with Steel it can attract a much 
greater Quantity of Iron than it can 
unarmed; We have diſcover'd that on 
one Side it attracts another Loadſtone, 
and repels it on the other, and con- 
ſtantly Iv Gives iefelf to the Poles of the 
World. To this, Natural Philoſophy 


e855 ox c 


owes the Diſcovery of a great Number . 
of Truths, to this Navigation its Com- | 


paſs, and Commerce-and Walen "—_ 8 
many Advantage. . 
If it is ever poſſible to arrive at a 
Knowledge of the Nature of Things, 
this is the only Method, by obſerving 
and inveſtigating, - with the greateſt 
Attention, their moſt ſeeret and hidden 
Properties, their primitive and elemen- 
raty Qualict, e eee 4 

TR 1 22010 
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22 2 Dia locus | IV. 
- "Hitherto vou have ſeen only the 
irons Modes of the human Imagi- 


nation in thoſe 


gratify the Pride of Man, that always 
deluded yet ſtill credulous Being. But 
at preſent Light and Truth itſelf ad- 
dreſs you in the Language of Sir aac 
Newton. Let us hearken to it atten- 
tively, ſaid the Marchioneſs. Let it 
diſſipate any Remains of Darkneſs, that 
may ſtill obſcure my Mind, and con- 
duct me into this new World QF Phi- 
100 n 5c 01 
I obſerwd to you this other Day, an- 
ſwer d I, that ry Ray of Light, 


However gender, is nothing but a Col- 


been of innumerable other Rays, 
which are not all of the ſame Colour, 
notwithſtanding the whole Ray ap- 
Spears white: But ſome of theſe 
Rays ate red, orange, others yellow, 
green, blue, indigo, or violet, beſides 
| Sanumerable - Degrees of intermediate 
Colours between each of theſe ſeven 
prineipal Ones. Theſe Rays of dif- 
kene Colours, which are called pri- 


OM | mary 


2M Syſtems, continually 
1 changing and ſucceeding each other, to 
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IE O,, Lacht and Coldirs, 2 
| mary or homogeneal, blended a ve 
| 2 a heterogeneous Compound 
1 of a white or golden Cdlour,: heck! un 

a Ray of the dun appears, juſt in the 
8 ſame Manner as different ee 
| together upon a Pninter's com- 
Poſe a new One, which has ſome- 

of all the others in general, 
but is different From <ach of m 'J 
in particular. Theſe are the Reaſons - 
b — that Poet (wham you diſcovered 
n ather from his Eſteem for ꝓdu than by 
; his Stile) in ſpeaking of Light, uſes the 
Ergen golaen and evenfold, an. Epi- 
| thet anciently appropriated to thie Nile 
and the Shields of Heroes. This 6- 
» || wenfold Light is the inexhauſtible Frea- 
4 ſury of thoſe - innumerable Colours, 
which form the gay Picture of the 
Univerſe, and its Rays are | not! tinged 
with che Purple or Sapphire, either 
when they are reſtacted through a 
Priſm, or reflected from a Surface, but 
derive their Colour from the Sun im- 
ſelf with that Heat and Luſtre, hich 
teceive from 3 not Toy 
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1 gerd as a Fibre compaſed 
rable other Fibres or enen, each 
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In ſhort, every Ray may be conſi- 
of innume- 


of which bas a pecu on pgs and 
unchangeable Colour, which it would 
infallibly | diſcover to our Eyes, if it 
could be ſeen, ſeparated from the other 
Colours, -which! concur with it in for- 


m ming the white or-yellowiſh Colour of 


Light. But how indefatigable muſt be 
the Induſtry of that Philoſopher, who 


” could divide and reſolve the whole Ray 
| 4rito its primary and elementary Rays, f 
. ſo that every one of them ſhould: ex- a 
h.ißit its own Colour? It is certain this f 
Dieifion could never happen if theſe þ 

primary and homogeneal Rays were 
not of ſuch a Nn that ſome are 
refracted more than others in paſſing all 1 
with the ſame Inclination out of one f 
Medium into another, (from A in into * 
Glas, for Example) and by this Means 15 
nue diſunited and m from each hi 
A This Propoſition, that Rays: wbb ky 
Was gy in 'Coloyr - differ alſo in Degrees 805 

2 Refrangevility,! is the fundamental 
1 | | | 8 | Diſco- Ly 
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Diſcovery, upon which the Newtonian 
Syſtem of Optics is built. Agreeably 
to this it is demonſtated that the violet 
Rays are the moſt refrangible of all. 
Next follow the indigo, then the blue, 
green, yellow, orange, and laſtly the 
red, which are the leaft broken of any 
by Reftaction. Do T explain my eit 
clearly enough, Madam, for: vo to 
conceĩve my eaning? 0 | 
- Extremely well, anfwered we: I un- 
derſtand very eafily, that: Nature, by 
making Rays which' ate different in 
Colour, different likewiſe in Refrangi- 
bility, has furniſhed Philoſophers with 


a” Wain of ſeparating them, Which "A 


otherwiſe would be impoffible. The 
Properties of this Light which you 
have been deſcribing, are indeed very 
ſurptizing. A Philoſopher mult have 
a very great and enterprizing Genius 
that could make ſuch Diſcoveries; and 
his Credit ought to be ſupported by very 
weighty Arguments drawn from fre- 
quent Obſervations, which I muſt con- 
feſs I am extremely i impatient to be ac- 
_— with. I who was at firſt a 
1 Carte- 8 
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Zontally at this Hole, to refra& the Ray 
5 ach a Manner as to throw it upon 
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ment of the Chamber; whereas if it 
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Carteſian, afterwards a Diſciple of Mal- 


lebranche, now find myſelf without 
any Syſtem at all. This is a Vacuum 
that does not greatly pleaſe 


fore I am in Haſte for it to be reple- 


niſhed with other Obſervations. 


Theſe will very ſoon amply repair 


the Loſſes you have ſuſtained by them, 


anſwered J. It would be well 11 


thing elſe in the World that does us an 


Injury, would make as $909 a Compen- 


| fation for it. 


Imagine yourſelf to be in a Place of 


Milton's viſible Darkneſs, or rather ſtill 
darker a Place, if you will be abſolutel 
deprived. of all Light; and this f 


be our Theatre of nnn. and . 


ſervations. 


Let a Ray of the Sun enter in at a 
Hole made in the Window-Shutter, 
and let a Glaſs Priſm be placed hori- 


a Wall oppoſite to the Window, ſo that 
as it is going out of the Priſm, it is al- 
moſt horizontal and parallel to the Pave- 


me, there 
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had not been refracted, but direct, it 


would fall upon the Pavement itſelf, 
and there form a white Image of the 
Sun of a Figure almoſt round. That 
Spectrum, or Image of the Sun, which 
the refracted Ray forms upon the Wall, 
is very different from that which the 
direct Ray formed upon the Pavement; 
for as the Image of the direct Ray was 
almoſt round and entirely white, that 
of the refracted Ray is of a Figure 
nearly reſembling a Fiſh at Cards, and 
varied with an infinite Number of 
Colours; amoag which the ſeven primary 
ones are diſtinguiſhed and placed in a 
ſhining Order, one after another. 


The jolly Peacock ſpreads not ha Lp fair 
The eyed Feathers of bis pompous Train; 
Nor golden Ix Is fo bends in the Air, 
Her twenty-colour'd Bow through Clouds 
of Rain,) FalRYAx. 


I am very glad to find that Taff, faid 
the Marchioneſs, who had before a lit- 


tle tranſgreſſed againſt the Laws of Re- 
fraction for the ſake of his Armida, 
has amended his Fault, and is at pre- 
ſent reconciled to Optics, | 
| + 6 ' The 


28 'DraLOGUE IV. 
Theſe Colours, anſwered I, with 
which the Image is painted, are diſ- 
poſed in ſuch a Manner, that the red 
is in its lower Extremity ; above this is 
placed the orange, afterwards the yel- 
low, then the green and blue indigo, 
and laſtly the violet, which is placed in 
the upper Part of the Image. Innu- 
metable Degrees of intermediate Co- 
Jours inſenſibly connect and unite the 
ſeven primary ones. Neither Correg- 
gie, Titian, nor his Rival Ro/alba did 
ever unite and ſhade their Mezzo Tin- 
to's with fo much Exactneſs to form the 
CVE OC ARE: 7 215999097 
In otder to explain this great Change, 
wwe muſt ſuppoſe one of theſe two Ca- 
ſes, either that Light is compoſed of 
Rays differently coloured, and differently 
refrangible, ſo that the Priſm does no- 
thing but ſeparate them from each 
other when they are tranſmitted through 
it; and by this means the different Co- 
lours are formed, and the Image which 
would otherwiſe be round, is of an ob- 
long Figure, This is one manner of 
explaining this Phænomenon. The 
other is, that the Light in paſſing 
* DE; od through 
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through a Priſm, acquires Colours which 

it bag not before, and moreover, that 
every Ray is ſhattered, dilated, and ſplit. 
into many other diverging Rays painted 
of a different Colour; and this is the 
Reaſon why the Image is coloured, and 
ot an oblong Figure. 


This laſt is the Suppoſition of Gri- 


maldo, a Philoſopher, who preceded Sir 
Jaac Newton ; and this Syſtem is called 
the Di/þerfon of Light. Vou fee it is 
neceſſary, unleſs we admit the different 


Refrangibiliey, to ſuppoſe this Diſperſion, , 


in order to explain why the coloured 
Image of the Sun ſhould have a Length 
much greater than its  Breadth, after 
being refracted by the Priſm. 
This Experiment, ſaid the Marchio- 
neſs, which has coſt me ſo much At- 
_ tention to underſtand, and this Oblongi- 
tude of the ſolar Image, are not ſuffi- 
cient to prove the different Refrangibi- 
lity, becauſe all this Phznomenon may 
be as well explained by Grimaldo's Diſ- 
perſion of the Light, which is a Syſtem 
very different from Sir Jaac Newton's. 
I want to ſee ſome 7 which 
| C 
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cannot poſſibly be explained by any 
other Syſtem than the Newtonian, and 
that I believe would fatisfy me. This, 
anſweted J, is the very thing neceflary 
to prove not only the different Refran- 
gibility, but every other Principle in 
Philoſophy; and this Sir /aac Næuton 
has done (without knowing, perhaps, 
that it would one Day give Pleaſure to 
a fine Lady) whatever a certain Author 
may ſay to the contrary, who accuſes 
him with having drawn more Confe- 
_ quences from his Obſervations than he 
ought to have done, one of the greateſt 

Fanltsthat aMathematician can be char- 

ged with. This Author reproaches Sir 
Jaac with having inferred the different 
Refrangibility of the ſolar Rays from 
the preceeding Obſervations; whereas 
Sir Jaac declares in expreſs Terms, that 
the Obſervation is not ſufficient for that 
Parpoſe, becauſe this ſtrange Appear- 
ance of the Image may proceed from 

the Shattering of the Rays, as Grimaldo 
| ſuppoſes; or from an Inequality of Re- 
fractions, not conſtant, but only caſual, 
and therefore can have notbing deduced 
| vs 
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from it. The more ſerupulous this 
great Philofopher appears in his Reaſans, 
the more licentious does his Adverſary 
ſeem ia his Accuſation. In order to 
remove the Diſperſion of Grimaldo, and 
the fortuitous Inequality of the Re- 
fractions, he invented the following Ex- 
iment, which is as it were the Arbi- 
trator and Judge of the Controverſy. 
He received the coloured Image form- 
ed by the Priſm, and caſt upon the Wall, 
upon the Face of another Priſm placed 
upright, in ſuch a Manner, that the red 
of the Image ſhould fall upon the low- 


er, and the violet in the ſuperior Part 


of this Face, and the other interme- 
diate Colours ſhould fall reſpectively in 
the intermediate Spaces betwixt the 
red and the violet. 

If the firſt Priſm, which, whe placed | 
horizontally, refracted the Rays up- 
wards, this ſecond, placed upright, . 
muſt refract them ſide ways, either” 
on the right or the left; ſo that if they 
were at firſt thrown. almoſt directly > 
upon the Wall oppoſite to the Window, 
they muſt now ſtrike it obliquely, and 


4 - - wa 
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with 88 Inclination. The RefraQtion. 
then which the Colours are to ſuffer in 
paſſing ſideways thro' this ſecond, up- 


right Priſm, is the Thing which muſt 
von of. 8h the 7 either in F a- 


Grimaldos Notion of the Shatteri og. of 
the Rays, or laſtly, muſt give the Pre- 
ferrence to a fortuitous and caſual Ine- 
quality of the Refractions, which can- 
not agree with any Syſtem at all. For, 
if the ſolar Image, formed by the firſt 
Priſm which refracted the Rays 1 25 
received its Colours and oblong Figure 
from a Diſperſion or Dilatation of every 
incident Ray, a ſecond tranſverſe and 
ſide ways Refraction cauſed by the ſe- 
cond Prim, mult after the ſame man - 
ner ſhatter. and dilate the Rays of this 
Image ſideways, and render it of the 
ſame Oblongitude in Breadth as it had 
before, been in Length; ſo that a new 
Image would be painted upon the Wall 
af the Chamber which is behind the 
ſecond Priſm; and this Image would 
| be coloured differently trom what it 
. Was 
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was before, and be changed from an 
oblong Figure, to one almoſt ſquare. 
Laftly, if the Colours and oblong. 
Figure of the Image formed by the firit 
Priſm, were occaſioned by a fortuitous 
and accidental Inequality of Refractions, 
who can tell what Variations Chance 
might haye produced in the Combina- 
tion of the ſecond Priſm, and in the 
new Refraction which that Priſm AVE: 
to the Light 
But whatever Effect Chance might. 
produce in this Caſe, it is certain it 
could. never agree with what the New- 
tonian Syſtem aims at. Accordin 
this Syſtem, if the colouring and ob i Fax 
Figure of the Image formed by the 
firſt Priſm, were occaſioned by the Se- 
paration of Rays differently, coloured. 
ane differently refrangible, a ſecond Re- 
fraction made ſideways can only incline 
this Image, and mult leave it juſt the 
ſame as it was before with regard, to 
its Colours and oblong. Figure. 


How will it incline the Image, aid The. 


the Marchioneſs? 1 do not And 
the Reaſon of this. You will ſoon 
30 HH under- | 
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underſtand it, anſwered I, when you 
reflect, that if the ſecond Priſm was re- 
moved, the Rays would all ſtrike the 

Wall almoſt in a direct Line. Now if 
_ the ſecand Priſm refracts the violet Rays, 
that is, turns them ſideways and tranf- 
verſly out of their Path, more than it 
does the red, thoſe muſt ſtrike the Wall 
more 'obliquely than theſe, or in other 
Words, the violet muſt fall at a greater 
Diſtance from the Priſm than the red. 
The intermediate Colours too, between 
the red and the violet, will fall upon 
matermediate Places of the Wall: Thus 
the wing, will appear inclined, and as. 
were leaning with its violet Extre- 
mity farther from the Priſm than the 
red is. 'Theſe Effects muſt happen 
according to. Sir Iſaac Newton's Syſtem ;. 
and theſe in reality do happen, as I my- 


elf have often had the Pleaſure of ſee- 


ing. 
| Te aſter the ſecond Priſm there be 
placed a third and fourth, in order 
that the Image may be ſucceſſively re- 
fracted fideways through them all. 
Thoſe Rays which were refracted _ 

n 


0+ Tight an Colonts. Is 
than the reſt in the firſt Priſm, will be 


more refracted too in the followingPriſms. 


But the Image will not be dilated fide- . 


ways, nor coloured n from 
what it was at firſt. 


Nature, ſaid the Marchioneſß, has 


pronounced the grand Judgment, and 
of three Syſtems that contended for it, 
the N:wtomzan has carried the golden 
Apple. I muſt confeſs this Deciſion 
does not difpleaſe me; for to fay no- 
thing. of the accidental. Inequality of 
Refractions which does not deſerve the 


Prize, Grimaldo's Suppoſition of the 


Shattering and Dilatation of every parti- 
cular Ray, had ſomething too perplexed 
aud imbarraſſing in it. If you think the 
Judgment which Nature has pronounc d 
in favour of our Philoſopher, anſwer' d 
I, to be ſo: juſt, that of his Adverfary, 


whom I lately mentioned, will appear 


extremely. capricious, who aſſerts, that 
Sir {/aac Newton has, by agreeable Ex- 
periments, confirmed the Obſervations. 
of Grimaldo, I am not fo greatly ſur- 
prized at this Adverſary, replied the 
Marchioneſs who does not appear to- 


hans 
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have any great Knowledge of the Matter, 
as at Grimaldo himſelf, who neglected 
to prove the Truth of his: Diſperſion of 
the Rays, by ſo eaſy and ſimple a Expe- 
riment as this, which requires nothing 
more than a fecond Priſm after the firſt, 
One would imagine that it ſhould have 
been very obvious to a Perſon bent upon 
making a Syſtem. Say rather, anſwered 
I, to a Perſon long exerciſed in the Arts 
of Obſervation, for a Love of building 
Syſtems and making Experiments, are 
two Things that ſeldom go together. 
But it generally happens that the moſt 
ſimple Things are the moſt difficult, 
and conſequently the longeſt . before 
are found out. The Circulation. 


of the Blood, for Example, appears to 


” >. bem very. eaſy Diſcovery, and one would 


imagine ſhould have been very anciently 
made. When an Orifice is opened in 
the Arm the Arteries ſwell from the 
Heart towards the Extremities of the 
Body, and the Veins, on the contrary, 
from the Extremities of the Body to- 
wards the Heart. This evidently ſhews 


that certain Veſſels, that 3 is, the Arteries, 
are 
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are deſigned to convey the Blood from 
the Heart to the extreme Parts, and 
other Veſſels, namely the Veins, to 
carry it from the Extremities to the 
Heart. Beſides, the Death of Seneca 
might have furniſhed the Ancients with 
a phyſical Experiment as well as a moral 
Precept. It was impoſſible that all the 
Blood ſhould be emitted through the 
opening of the Veins, unleſs thoſe of 
the ſuperior Parts had a Communica- 
tion with thoſe of the inferior; or in 
other Words, unleſs it circulated through 
the whole Body. It appears then that 
it was much eaſier for the Ancients to 
diſcover the Citculation oſ the Blood, 
who had ſo many Experiments ready 
prepared to their Hands, than for Gri- 
mnaldbo to find the Falſhood of his Dif- 
perſion, becauſe bis Experiments muſt 
have been the Effect of his own. Labour 
and Invention. 

It is true, ſome Bigots for Antiquity 
pretend to find this Diſcovery in Higpo- 
crates; ſo. that according to them, a} 
the Inventions of the Moderns, and all 
our Diſtempers were known to the An- 

cients. 
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_ cients, But this Notion is the fame as 
if a Vellutellus, or ſome other zealous 


Admirer of Petrarch ſhould diſcover 
the Newtonian N of . in theſe 


Verſes, 


While the great Author of his Frome ex- 
| e Sun withdraws his aftive 
Pale foth Shades ov read his larguid 
alba, beauteous Colour 90 aua x 


The moſt ſimple Things are gene- 
rally diſcovered the lateſt, and with the 
greateſt Difficulty. This Aphorifm, 
ſaid the Marchioneſs, is too well veri- 
fyed even in the Toilet, where an ele- 
gant, but fimple Diſpoſition of our 
Hair or our Patches, often coſts great 
Trouble, and the utmoſt Anxiety of 


Mind. 


According to this Principle, bee 
I, Sir Jaac Newton's Experiments muſt 
have coſt him an infinite deal of La- 
bour. For if the preceding Experi- 
ment, 
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ment, to prove the different Refrangi- 
bility of - Rays, 1s at once. Gmple, 
agreeable, and eonclafive all the others 
which he invented for the ſame Purpoſe 
are no leſs perfect, and yet appear 
very obvious, that every one would 
imagine he himſelf might have as eaſily 
found out. 

How, faid the Marchioneds, is not 
this. Experiment ſufficient to prove the 
different Refrangibility without ſeeking 
for any more? Have I acted wrong in 
ſuffering myſelf to be too eafily con- 
vinced? No, Madam, anſwered I, a 
Lady cannot err in this Point. But Sir 
Jaac Newton himſelf does not defire 

you ſhould affent to his Syſtem ſo ſoon. 
This Experiment, without Diſpute, is 
ſufficient to demonſtrate the different 
Refrangibility, but not to fatisfy a Phi- 
loſopher” reſolved to try Nature a thou- 
fand Ways, and put her to a thouſand. 

Proofs, in order to eſtabliſh his Belief 
on a ſure Foundation. You ſeem, faid 


the Marchionefs, to repreſent Nature as. 


a Coquet, and Sic Jaac Newton as 4 
Jealous Lover, who never thinks he has 
Proof 
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Proof enough of the Fidelity of his. 
Miſtreſs. This, however, iy 287 
woas the only Obj ect of his Love. Tam 
very ſorry that i cannot ſhew you all 
the Experiments which he invented 
for this Purpoſe, in order to preſent you 
with the moſt finiſhed and beautiful 
Piece that philoſophical Jealouſy ever 
compoſed. But the Parts I ſhall ſhew 
you will aſſiſt you to form an Idea of 
the whole, juſt as the Obeliſks and 
Amphicheatres diſcover the Grandeur 
of ancient Rome. Let me intreat you, 
ſaid the Marchioneſs, to make me a 
compleat Newtonian. 1 plainly ſee 
that by my Converſion I ſhall acquire 
| the Knowledge of Truth without loſing 
that Pleaſure which I found in being 
deceived. 
In the dark Pa ek which we have 
prepared for our Experiment, continued 


I, let a white Thread be extended ho- 


b retracted el the two Priſms, may paint 


rizontally againſt the Window, but at 
ſome little Diſtance from it. Let two 
Ray s. of the Sun enter at two Holes 
ie in the Window- Shutter, which 


[Wo 
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two coloured Images upon the; oppoſite. 
Wall. When this is done, we muſt re- 
commend ourſelves to- the Genius which 
preſides over Optics, and then patiently 
wait till the Half of this Thread be il- 
luminated wy the red Rays of one Image, 
and Half by the violet Rays of 
the other. Let Ro Wall oppoſite to 
the Window be covered with a black. 
Cloth, that the Colours which would 
othetways be reflected by the mn 
may not diſturb; the Experiment; for 
at preſent we want no other 8 | 
but thoſe of the Thread, which muſt 
be alone diſtinguiſhed, This Thread 
muſt be obſerved through a Pl iſm plac- 
ed before the Eyes in ſuch a Poſition, 
that all the Objects ſeen through it ap- 
pear higher than they really are. The 
Thread too will appear to be tranſ- 
ported higher by the 1 Refraction; but; 
becauſe the violet Half ſhould fe 
a greater Refraction than the red, 
will be much more tranſpoſed than ith | 
red, ſo that the Thread will appear 
Avided into two Parts, the one illumi- 


nated with violet, the other with red, 
and 
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and the red will appear lower than the 
vio." 


This Experiment, if we ſhould ex- 
clude every other, is intirely agreeable 


in all its Parts to the Newtonian Syſtem. 


If the violet Part of the Thread be 
illuminated with indigo, the Thread 


will appear leis divided than at firſt, the 


indigo Half approaching nearer to the 
red than the violet did, which muſt 
—_— happen, becauſe the Diffe- 

Refrangibility beween the 
indigo Rays and * 0 is leſs than 
that between the red and the violet. 
If from Indigo this Half be illumi- 


nated with blue, the other Half ſtill 


remaining red, the Thread will for the 
ſame Reaſon as before mentioned, 
appear leſs divided than at firſt; and Rill 
fucceſſively leſs if it be illuminated with 
the other Colours in order, green, yel- 
low, and orange, till at length becom- 
ing red like the other Half, the Thread 
will no longer appear broken nor divided 
in two as at firſt, but whole and con- 
tinted, becauſe now the Colours of Fl 
a 
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Half have no Difference in their Re- 
frangibility. | 

A like Experiment may be made 
with a Paper, the one Half coloured 
with red, and the other blue; placed 
afterwards upon a black Cloth, and 
looked at through a Priſm, it will ap- 
pear broken and divided into two Parts. 
A Paper illuminated with four Colours, 
(which I have myſelf ſeen demonſtrated} . 
that is red, yellow, green and blue, 


one ofier another in the order 


I have named them, appeared through 
a Priſm divided into four Pieces, like 
the Steps of a Ladder. The blue is 
ſometimes the higheft of all, and ſome- 
times loweſt, as the Poſition of the 
Priſm requires. This Experiment va- 
ried in as many Ways as the fruitful 
Imagination of Paul Veroneſs would 
vary the Subject of a Picture, always 
ſucceeded fo well, as to have greatly 
confirmed this Syſtem, if its Author 
had ſuffered it to need any Confirmation. 
I muſt ingenuouſly confeſs, ſaid the 
Marchioneſs, that tho' I have always re- 
garded the Mathematicians with a ſin- 
gular 


(A. © * 
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gular Veneration, I do not yet under- 
ſtand what their Demonſtrations are. 
However familiar they may at preſent 
be rendered, I do not comprehend them 
enough to find the Solution of a Pro- 
blem among the Patch-Boxes and Per- 
fumes on my Toilette. I now begin 
to fear that my Ignorance of the Deity 
i worſhipped greatly increaſed my Ve- 
neration for it. Their Evidence cauſes 
ſo great a Noiſe in the World, that 
I was perſwaded every thing elſe, how- 
ever well it might be proved, had only 
a ſmall Degree of Probability when 
compared with theſe. At preſent, I can- 
not conceive it poſſible for any mathe- 
matical Demonſtration to be more cer- 
tain than Sir 1/aac "Newton's different 
Refrangibility, and yet this is a thing 

merely phyſical. But you are to con- 
iider,, Madam, that the Perſon who has 
treated upon this phyſical Subject, was 
the greateſt Mathematician that ever 
appeared in the World. We may affirm 
then, replied the Marchioneſs, that as 
every thing which Midas touched was 


transformed to Gold, ſo every thing 
that 
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that Sir 1/aac Newton handled: bechme 
Demonſtration. 

If ever Phyſics could hdps de He in 
Certainty with Geometry, Handler I, 
they might with ſome reaſon expect it 
how treated by Sir T/aac Newton, tho 
there is a very great Difference in the 
Nature of their Proofs. lde 

- Phyſics can only confide} a ut 
Number of Particulars, make Obſerva- 
tions upon them, and thence deduce 
general Propoſitions, whereas Geometry 
by a more expeditious and certain Way, 
abſtracts particular Caſes, and founds 
its Demonſtrations upon Nature; and 
the Idea of the "oy itſelf, whereon ! it 
treats. 

All that a Ait titan FRE 
ſtrates to you concerning one Triangle, 
will be true in all, be they of what 
Species they will, becauſe he conſiders 
nothing but what is neceſſarily included 
in the Nature of a Figure terminated 
by three right Lines; and as this is 
found in all Triangles that can poſſibly 
be either made or imagined, his * 
__ will hold true in all, 1 
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On the other Hand, a Naturaliſt will 


tell you, that all Bodies here below gra- 
vitate, and if left to themſelves deſcend ; 


but he does not, like the Mathematician, 
deduce this Propoſition from the Na- 


| ture of Body, (for that is unknown to 


him) but from a daily Obſervation that 
Gold, Silver, Gems, Water, Air, and a 
thouſand other Bodies gravitate, and do 
it conſtantly by Day and Night, in Sum- 
merandWinter, fairand cloudy Weather; 
from whence it may reaſonably be infer- 
red by Induction, that every other Body 
gravitates at all Times, and in all Places. 

But however reaſonable this Method 


| may ſeem, ſo great a demand for Proofs 


implys a Want of Demonſtration, juſt 
as a too great Attention to Dreſs, argues 
ſome Defect of natural Beauty in a 


Face. Who can'tell, but notwithſtand- 


ing ſuch a Multiplicity of Obſervations, 


_ ſome may queſtion whether there be 
not a certain Body with which we 


are yet unacquainted, that has no 
Gravitation? Or if there be not ſome 
Country in the unknown Tracts of 


the ſouthern Pole, where Bodies have 


* | not 
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not that Quality of Gravitation Which 
we diſcover them to be indued with in 
all che known World? Or laſtly, whe- 
ther in paſt Ages there may not have 
exiſted a certain Body that did not gra- 
vitate? You will grant, however, ſaid 


the Marchionefs, that where the Num- 


ber of Obſervations is ſo great as that 
from whence the Gravitation of Badies, 
and the different Refrangibility of the 


Rays of Light are deduced, that Perſon 


muſt be inexcuſable who doubts their 
Evidence, unleſs it was preſcribed him 
by a Phyſician for his Health. 

If there are ſome, anſwered I, too 
exceſſive in their Doubts, there are many 
others too bold in their Afﬀertions. All 
do not imitate the prudent and neceſſary 
| Reſerve of our judicious Philoſopher : 
Some are contented with one - ſingle 
particular Caſe, from which they haſtily 
deduce a general Concluſion, like thoſe 
who form a Judgment of the Temper 
and general Character of a whole Na- 
tion from the particular Humour of a 
ſingle Perſon, whom they have ſeen per- 
haps once or twice at 2 
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Sir Jaac' Newton's Autagoniſt whom 
I lately mentioned, imagining he had 
 overthtown the. Syſtem; and princi- 
_ pally the different efrangibility y; in or- 
det to prove himſelf the Opponent of 
edis great Author, even in the Method 
of philoſop hifog, has put together a 
general Syſtem (hinted at by others, 
but not followed) formed upon particu- 
lar Caſes, which well examined, are no- 
thing but Conſequences of that Which 
he imagined himſelf to have overthrown, 
He ſuppoſes certain Grounds, and a 
Mixture of Light and Shade; and the 
different Combinations of theſe are ac- 
cording to his Opinion, the Cauſe 6f 
difierent Colours — Can a Combina- 
tion of Light and Shade, interrupted 
the Marchioneſs, ever produce red or 
yellow? A Phænomenon muſt be very 
unfortunate, whoſe Explication depends 
on this Syſtem. Perhaps, anſwered I, 
thoſk Phænomena which contradict 
general Laws, thoſe Monſters of Op- 
tics, if there are any ſuch, are ſent by 
Nature to this Syſtem for their Expli- 


ene and do not theſe * 
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of yours to, deſerve a little Puniſhment 
for all the Miſchiefs they have cauſed ? 


But ſee the unhappy. Condition of the 
poor priſmatic Colours, which certainly 
do not merit the Correction that yours 
do; and from hence you may form an 
Idea of the Value of this Syſtem. 


It affirms, that when a *Ra of the 


Sun is refracted by a Priſm, theſe Co- 
lours are produced by means of two 
ſorts of Images; the one formed by the 
Diſperſion of the ſolar Rays, and the 


other by that of the Rays of Heaven, 


which are, contiguous to thoſe of the 
Sun. What, ſaid the Marchioneſs, does 


this Philoſopher W to bring this 


Diſperſion again upon the Stage? fad 
he never ſeen the Experiment of the 


ſecond upright, Priſm, which has for 


ever baniſhed, this Suppoſition from the 


Province of Optics? 


Authors, anſwered I, have their Ey es 
formed differently from thoſe of — 
Men. The Sun is light, and the Sky 
comparatively dark. This was ſuffi- 
cient to furniſh the Philoſopher we are 


ſpeaking « of, with * of Rela- 
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tions betwixt Light and Shade (the 


Veils, as he expreſſes it, formed by theſe 
two Images) from whence he draws an 
Explication of the Differente of Co- 


louts in a Priſm. I fancy, ſaid the 


Marchioneſs, this Explication will not 


be very fi fi mple; it appears to me ſuffi- 


ciently perplexed. Not to inſiſt 
this ani oa other Difficulties 1 
this Syſtem is chargeable with, we will 
| confine ourſelves to the following Ob- 
jection, anſwered J. 

If it be true that this Diverſity Fi 
Colours depends on a Mixture 0 
Rays of theſe two Images of the 805 
and Sky, and from their egen 
other, it is certain that if there can be 
found a Method to prevent the celeſtial 
Rays from coming to the Prim, and 
conſequently from being refracted and 
mixt with thoſe of the Sun, the Colours 
will vaniſh \ all that fine 9 


which ariſes from the Mixture of tho 
two ſorts of Rays. 

. Now this may calily be effected, if 
| before the Ray of the Sun (Which en- 
ters at the Window of the dark Room) 


be 


On Light and Colours. 5t 
be retracted by the Priſm, the Middle of 
the: Ray be tranſmitted through another 
Hole made in a Table, or a: Paſtboard 
placed at ſome Diſtance from the Win- 
dow: In this Caſe ſo far is the Priſm 
from receiving the celeſtial Rays conti- 
guous to thoſe of tlie Sun, that it receives 
no Rays from the Sun himſelf, but 
what: flow-frony his Diſk, and is not at 
all affected by thoſe which proceed from 
his Edge. It is evident then that if this 
Syſtem be true, the Colours of the 
Images in this: Caſe could not appear, 
which is abſolutely contrary to Experi- 
ENCE, a nt familiar to this 


"You fem; nid the Marchioneſs, to 
reſernble | Bacchus throwing. down the 
Giants, who attempted to dethrone the 
Gods, in order to uſurp their Places. 
The Spirit of Ambition appears no leis 
ſtrong in this Author, than in thoſe 
preſumptuous Sons of Earth. 8 "het 

You are to ſuppoſe, anſwered I, that 
_ Author is often as ſtrongly defirous 
ava pan Lady can de of giving her's 


. to 


his Name to a new Syſtem, 
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to a new Faſhion. How happy would 
they be, if, like that Cbineſe Emperor, 
who burnt al the Books of Hiſtory 
preceding his Reign in order to make 
his Name the firſt Epocha of it, they 
could deſtroy all preceding Syſtems to 
make their own the n of human 
Knowledge. | 
_ Beſides, Sir Tjuac Neurons Syſtem 
came from a Country too far beyond the 
Abs, to be favourably received among 
Talians. It would be very ſurprizing, if 
a Syſtem, produced in England, had not 
been treated with Averſion by ſome Per- 
ſons in a Country ſo near the Sun as ours. 
I do not ſee, replied the Marchioneſs, 
why a 8y ſtem ſhould. meet with the 
worſe Vage for being a Native of Eng- 
land. For my Part, as much an Fa- 
lian as I am, I do not believe that 
I ſhould be prejudiced: againſt a well 
grounded one, even if it had been pro- 
duced 1 in Treland or Nova Zembla. 

- You are not to imagine yourſelf, an- 
 ſwered I, to be ranked with the Gene- 
- rality of Mankind. A Sea, a River, or 
a Chain of Mountains placed between 

| ſome 
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ſome People and a certain Truth, 


inſuperable Objections to their Hens 
tion of it. Perhaps as the Romans 
found a certain Fe ne {fats quoi, in the 
Stile of Livy, which diſcovered the Pa- 
duan, ſo our Italians find a Je ne ſcais 
quoi, in every Truth that comes from 
beyond the Alps, which does not agree 
with their Taſte. Theſe Gentlemen, 
ſaid the Marchioneſs, mult have a very 
diſtinguiſhing Judgment to diſcover ſuch 
Differences as theſe, or it rather argues, 
they have no Taſte for Truth, who find 
any thing foreign in the Proofs of a dif- 
ferent Refrangibility. In this I may 
venture to affirm myſelf a better Talian 
than they, ſince de leaſt Difference in 
this Caſe muſt turn to our Diſadvantage. 
Lou, Madam, faid I, are a Citizen of 
the; World, and your Senſes formed for 
Truth are Proof againſt. the Objeo- 
tions of thoſe who only appear to be 
zealous for it. You, will find? a new 
Demonſtration of the different Refran- 
gibilities drawn from the Difference in 
the Focus of a Lens, through which 
the different Colours are viewed. 
| D 3 l The 
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The Image of the Letters of à Book, 
formed by a Convex Glaſs, illumi- 
nated by the red Rays of a Priſm ap- 
pears diſtinct . at a certain Diſtance 


from the Glaſs: The Image of the 
ſame Letters, when illuminated by the 
blue r. diſtinct, but at a leſs 
Diſtance. In the like anner, the 
four Colours, red, yellow, green, and 
blue, of the Paper we before mentioned, 
are not equally diſtinct when! x at 
an equal Diſtance from the Lens. The 
blue is neareſt, next follows the green, 


afterwards the yellow; and laſt of all 


the red, whoſe Rays being leſs refrangi- 
ble thaw the reſt, muſt be colleQed and 


united at a | greater Diſtance tem the 
Lens. 


Might not ſore d aide, Kid 


the Ma rchioneſsſmiling;gravely. object, 


that the Book which fiſti received the 


red, and after wards the blue Rays, was 
wrote in Exgiiſßh; and that in order to 


prove the different Refrangibility, it was 
neceſfary ſor it tobe Lalfan? But after 


all, it is an infamous Thing to be ſo 


hardened againſt Truth. Are not theſe 
| Rt n 
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xperiments ſufficiently deciſive? And 
ache in any 19 —— of the World 
be aſſigned a Cauſe, why the Image of 
one Colour ſhould be nearer. to a Lens 
than that of another, 9 8 it be the 
different Kefpaction Which they ſoffer 
in paſling through; the Lens. Do not 
puts yourlelf. in. a Paſſion, Madam, aid 

th the different Ref efrangibility will be 
true, 5 od theſe, Objections. 
You may ff re eit, as many 
other wy Ain Wo 3 a 
of that obſtinate War which the Anta- 
goniſt zof our ,Philoſopher declared 
ie bee The Newtonian Syſtem had 
[ «Bo! ortune as that. Field where 
F aped when he beſieged 
2 whic ps not (ell at a L the worſe 


n., that rh Oc, ather, . you 

upon tins oþ Pon ObjeRions be 
ale Verſes, 9 R miſerable, Invec- 
tives which 99 Licentiouſneſs and Ma- 
lignity of the common Soſdiers, mixt 

905 the Acclmations 9 en of a 

Raman Triumph. The uty and 
Simplicity of this Syſtem, did. not de- 


ſerve to pals unmoleſted, by Enyy and 
| 4 Cen- 
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Cenſure, that Tax which Merit is bound 
to pay to the Public. 
A celebrated Miniſter (*) at once ca- 
(ca of the ſublimeſt Projects and the 
oweſt Employments, and a whole Col- 
lege, joined their Forces againſt the 
Applauſes paid to the Crd. Por a like 
Reaſon Mohere's Miſanthrope was recited 
to the ſame Audience that liſtened to 
the Sermons of Cotin. How often have 
the celebrated Caracci had the Mortifi- 
cation of ſeeing their fine Pieces ſold in 
their Life-time by the Ell, (if I may 
uſe that Expreſſion) which now are the 
Ornaments of the beſt choſen Galleries, 
and paid by the Admiration of Con- 
noifſeurs, better than by the Gold of 


; the Rich ! 4 


It was neceſſary for the Honour of 
Sit Tſaac Newton's Syſtetn, that it ſhould 
be attacked on all Sides, and that ſome 
ſhould diſpute the different Refrangibility 
of the Rays, while others wrangle about 
the Immutability of Colours, which is 
another of their Properties diſcovered 
0 our penetrating Philoſopher. 

(*) Cardinal Richelicn. | | 


The 
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The Experiment upon which this 
new Quality of Colours is principally 
founded, was renewed in France by Mon- 
ſieur Mariatte, x Man exceedingly well 
verſed in the Arts of Obſervation. This 
Expetiment in his Hands produced an 
Effect contrary to What Sir Jaac New- 
ton had given Reaſon to hope for. Thus 
a Syſtem, the ſlow and conſiderate Off- 
ſpring of Reaſoning and Experience, 
was eſteemed imaginary and vain; and 
a grave Philoſopher, who ſpent his whole 
Life in the Study of Truth, F. for 

a Reveur, or an Impoſtor. 

What is this you tell me, ſaid che 

Marchioneſs, of an Experiment in 
France contrary to that of Sir Jaac 
Newton? Is it poſſible that two Men 
equally 4 and accuſtomed to 
Obſervation, ſhould need a third to de- 
cide a Matter of Fact? It is not ſur- 
prizing that two People ſhould reaſon 
differently upon the Circumſtances of 
a Fact according to their different Prin- 
ciples, as in the Caſe of a Perſon who 
ſhifted his Linnen three times a Day, one 
alerted that he muſt be extremely beat, 

oth * Aud 
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and the other that ha was a very Sloven. 
But to diſpute and mutually to deny the 
Fact itſelf, I always thought reſgrved 
for ſilly Women and Enthuſiaſts, 
It is eertainly, anſwered I; a great Re- 
flection upon Philoſophers, when we 
find them diſſent in Matters like theſe; 
"it at leaſt demonſtrates that one of them 
muſt have been inattentive in obſerving 
the Laws of Nature. Fhoſe rational 
Horſes ſo far ſuperior to us Men, which 
Gulliver diſcovered in the Ifland of the 
_ "© Houybuynms, the laſt Place where he 
arrived at in his allegerical Voyages, 
were extremely ſurprixed to ſind fuch 
Contradictions among our Philoſophers, 
that is, thoſe of dur Species who take 
- © the moſt Pains to cultivate their Rea- 
ſon. Theſe happy Animals know not 
the Meaning of Uncertainty and Doubt 
in Matters of Fact. The Diſhonour 
tbat Philoſophers receive upon this Ac- 
count is very great even among us, and 

there are too many Examples of it. 
Two famous Acade mies which have 
© equally Truth for their End, and Emu- 
lation for their Companion and Guide, 
5 ; | diſputed a 
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diſputed upon a Fact, hy. Which is de- 
monſtrated the Refraction which Light 
ſuffers in pafſing from à Vacuum into 
Air. That Academy which maintained 
the Refraction was at length victorious; 
and it was neceſſaty that even this Truth 
fhould be conteſted in order to be ad- 
mitted. Some from Experience will 
tell you, that in breathing, the Air paſſes 
from the Lungs to, 11 Heart, Ii 
others alledge the ſame Experiment to 
prove that it does not. Many diſcover 
certain little Machines and Organiza- 
tions in the Glands of a Body, which 
others affirm cannot be ſeen. Fancy 
and Prepoſſeſſion have the ame Influ- 
© ence, here as in all other Things, and - 
make us think we. diſcover in Objects, 
| without by what runs ſtrongeſt in our 
_own Mind. Thus a few irregular 
Strokes will appear to tlie Eyes of a 
Painter the Contour ofa Leg of a Face, 
Wind-mills become Giants to. Don 
Quivot, and Fires and Beeches ſeem 
transformed to a fine I Lady in the 
Eyes of a Lover. Fi! 


An Obſervator muſt not urch into 


Ex- 
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e in order to find bis e own 
Opinions there, like that Perſon who 
looked for his Pedigree in Homer, be- 
cauſe both the one and the other will 
. every where meer their own Imagina- 
tions. Natural Philoſophy, like Poetry, 
requires a Man formed expreſsly for it, 
a Malpight, a Reanmur, a Boyle, not 
moved by Authority, ſeduced by Fan- 
cy, nor terrified by Difficulties, a Man, 
(if we will believe a celebrated Writer) | 
dexterous, active, and curious as the 
French and Ergliſh, and reſerved, cauti- 
ons and circumſpe& as the Tralians 
and Spaniards. Why not the Patience 
of ſome other Nation, ſaid the Marchio- 
_ neſs, inſtead of the Caution of ours, 
which is too like Diffidence to redound 
greatly to our Honour. This Author, 
anſwered I, conſiders only the good 
Qualities of different Nations. But 
you would be better pleaſed, perhaps, if 
the Part we contribute to the Formation 
of a perfect Philoſopher, were the reli- 
gious Attention of our paſſionate Lo- 


vers, I am acquainted with one of 
thee, 
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theſe, faid the Marchionefs, who would 
be a Newtonian, if Philoſophy was his 
Miſtreſs, | 
This Attention, anſwered I, might 
carry theſe Gentlemen to a great Height 
of Superſtition; as it does a Naturaliſt, 
who preſcribes it as a Rule of Art, 
whenever an Experiment is made, to 
mark exactly the Country, Hour of the 
Day in which it was effected, What 
Wind blew at that Time, the Degree 
of Heat, and Drought of the Air, with 
many other Circumſtances of this Na- 
ture, which in ſome Caſes may be pro- 
per, and even abſolutely ow but 
in others I really do not fee of what 

Service they are, for in looking upon a 
Paper of two Colours with a Prifm, it 
is of no Sort of Importance whether 5 
the Wind blows Eaſt or Weſt, whether 
the Time of the Year be Autumn or 
Spring, the ſeventh or twentieth Day 
of the Month. Theſe circumſtantial 
Naturaliſts reſemble an Antiquarian, 
who ſhould copy the Cornice of an In- 
fcription with as much Exactneſs as the 
| 3 itſelf, 


Fhyßc, 
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W709 Phykic, replied the Marchioneſs, has 
almoſt diefe itfelf of the Prejudice 

of obſerving certain Seaſons if the 
Moon, as a proper Time to apply its 
F Medicines; and perhaps Natural Phi- 
loſophy has. aſſumed it in her Stead, 


that theſe fuperſtitious Notions may not 


be deſtroyed, .. but there may always 
de pretty near an equal Doſe of them 
in the World. 

IktJ muſt be confeſſed, however, an- 
1 ſwered I, that there may alwiys be 
_ hoped fome good Effects from this dili- 


gent Diſpoſition, even tho it be carried 


to ſuch a Degree as to become tidicu- 
lous: But we can never expect any 
Good from Negligence. You will ſee 
an evident Proof of this, in that cele- 
brated Experiment of Sir Jfaac News- 
ton, before which all the ancient Idols 
f Optics fall to the Ground; thoſe 
imaginary Syſtems which ſuppoſed Co- 
_ tour, might be changed by Refraction, 
Reflection, the Confinity to Shadow ; 
and in ſhort, that Colour is nothing but 
a certain Modification, as they expreſs 
it, 
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it, of Light, which may caflly be 
r by theſe Circumſtances. 
But Sir aac Newton has ſhewn the 
7 - Falſhood of this Opinion, and demon- + 
ſtrattd that a Ra y, for Example, red, 
well ſeparated 2 all the reſt, will 
- conſtantly: keep its Colour in Spite of 
any Refraction: or Reflection hy made 


to ſuffer, or any other Method that tage 


fruitful Invention of a Naturaliſt can 

contrive to torment it. The ſame Con- 
ſtancy will hold good in all the other 
Colours, if they are well ſepar 


ated. 
The grand Experiment which furniſhes 
mus with theſe agreeable; and rpririag 
Truths, is this which follows. '; |; 
The Image of the Sun formed. by 
the Conjunction of a Priſm. and hed 
is received upon a Paper; by this Con- 
eng the. Colours are much more 
unmired and better lara than 
* they would other ways be. 
Haring thus wade a, more perfect 
0 Separation, the Rays of different Co- 
lours - muſt paſs ſucceſſively through 
2 Nur g in the Paper. kbat 19 may be 
{ | retracted 
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tefracted by a ſecond Ptiſm, in order to 


prove whether this new Refraction can 
produce any new Colour. If it ſhould, 
Ve muſt confeſs that Colour is nothing 

more than a certain Modification which 
the Light acquires in paſſing through 
the Priſm; and then Philoſophers may 
ſet their Imaginations to work, in order 
to find out what Notions, Figures, and 
the like, are neceſſary to eee this 
Modification. 1712 

But on the other Hand, if the Bay 
_ conſtantly preſerves its own Colour 
without the leaſt Alteration, . we muſt 
agree that Refraction has no Share in 
the Production of Colours, and aban- 
don the ancient Syſtem of Modifica- 
tion; and all its ingenious deluſive 
Dteams will vaniſh at the _ Morn 


of the Newtoman' Truth. 


Now the Experiment we are upon, 
demonſtrates that a homogeneal Ray, 
ted, yellow, blue, or of any other pri- 


mary Coleur, is not in the leaſt altered, 


by a new Refraction, nor even by a 
great Number of Refractions which it is 
© ſucceflively made to ſuffer, It is not 
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—_ d either in its Colour or 
deren, which remains con- 
* — me. Thus if two Rays, one 
red, ind the other violet, be made to fall 
oneafter another upon the 'ſecond Priſm, 
with the fame Incidence (that is, if both 
the Rays coming from the fame Point, 
fall likewiſe upon the ſame Point of 
the ' Priſm.) If the Rays, I ſay, fall 
upon the ſecond Prifm in this manner, 
the violet after the ſecond Refraction, 
will ſtrike the oppoſite Wall in a Situa- 
tion higher than the red, and the inter- 


- mediate Colours in inder ec e Situa- 


tions, thoſe which had ſuffered the 
greater Refraction in the firſt Priſm, 
ſuffering the greater in the ſecond like- 
wiſe; all thefe' Colours will paint upon 
a white Paper directly oppoſite to. them, 
a little Circle perfettly round,” and not 

oblong like the Image made by the 
firſt Priſm, and this Circle will be of 
the fame Colour as the Rays, without 
any Addition or Mixture. 

I beſeech you to ſtop and take Breath, 
ſaid the Marchioneſs, you were ingaged 
in ſuch a long Period, that I "_—_ ” 

| think 
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J think 77 would never get to che End 


of it. I ſhould; be ſorty, Madam, an- 


ſwered I, if the Length of the Period 
has rendered me obſcure, and made 
vou loſe ſo fine an Experiment. No, 
no, faid the Marchioneſs, I underſtand 


it very well. Does not all your Mean- 


ing amount to this, that the homogeneal 


Rays of Light are immutable both th wah 
ree of Re- 


rity, and may em 5 


one as i ki as thoſe of the Azolarn Dialo- 
guiſts, to tell you that this is the Expe- 


riment which Mr. Mariotte endeavoured 
ſome. Misfortune 
found that after. the ſecond Refration 


Certain new, Colours were united to the 
ted and blue. I know not how this 
happened, but probably it was from 


ſome Defect: in/the Friſm which he 


| employed. 


The ill. Succeſs L. this Experiment 


Would have done the Immutability of 


eu no ſmall Ir in the learned 
World 


— 
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World beyond Sea, if it had not 


been. repeated in England before ſome 
learned Frenchmen, The Motive of whoſe 
Voyage was. purely philoſophical. This 


at clearly 


Repetition of the Experime 


demonſtrated, that Mr. Mariotte, tho 


other ways an accurate Ohſerver, has 
failed in ſome of the Circumſtances 


neeeſſary to bring it: to good Effect. 


Thus were theſe two Nations more 


divided by their different Ways of think- 
ing, than hy a little 3 the Sea, 


reconciled upon this Point. 

This Law of Nature common. to all 
Nations acquainted with Light, met 
with a leſs fayourable Reception in 1taly 


than in any other. The moſt obſtinate 


Antagoniſts of We New/onian Syſtem 


have riſen among us; there ſeems to be 
ſome Fatality in this, chat a Nation 


which the Nalians once found ſo diffi- 
cult to ſubdue by Force, ſhould in an 
Turn find us the . moſt. diets: to, be 
ſubdued by; Reaſon. 


In order to contibute; my Share: w 


the ' Eſtabliſhment of this Law even 


among us, I I cauſed the — Experi- 


ment 
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ment to be repeated at a Place in Traly, 
celebrated for the learned Men it has 
always produced, and neuter enough 
not to be ſuſpected of Partiality. No 
Miniſter of State, ſaid the Marchioneſs, 
could act more politickly in the Choice 
of a proper Place for the holding a 
Congreſs. Within a very little, anſwered 


I, afl my Politics would have ſignified | 


nothing: For tho' we made uſe of Sir 
Jaac Neurons own Method in ſeparat- 
ing the Colours, and the Chamber was 
extremely dark, yet a certain Light of 


_ a bltieiſh Caſt always mixt itſelf with 


the Colours refracted by the ſecond 
Priſm. Tis true, this Light was irre- 
gular and inconſtant, but however, it 
was ſufficient to ſerve for an rente ce 
the Incredulbus. 5 

This Appearance gave l us a real In- 
wuietude; and we would never have 

pt in Peace if we had not, after much 
Study, found out the Cauſe.” We ob- 
ſerved that the Borders of the coloured 
Image were not ſo well terminated as 
they ought to have been, provided the 
| Prim, by which it was coloured, had 
been 
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been good. We diſcovered a Light 
round the Edges of the ſame Nature 
with that which was obſerved to be 
mixed with the Colours rëfracted the - 
ſecond time, and we perceived that ſe- 
veral Streaks of this Light croſſed the 
Image from one End to the other. From 
all theſe Circumſtances it appeared, there 
muſt be ſeveral 2 in the 
Priſm, as Bubbles of Air incloſed in the 


Glaſs,  Unevenneſs in the Surface, and : 


other Things of the like Nature, which 
were probably the Reaſon Why the 
Light was irregularly refracted, and by 
this means rendered it impoſſible for the 
Colours upon the Image to be perfectly 
ſeparated. 

Various and repeated Experiments 
made it evident that the Fault of this 
apparent Alteration of Colours, which 
we obſerved in the Image, muſt be im- 
puted intirely to that irregular Light 
which we had before ſuſpected to be 
the Cauſe, if we may call that an Al- 
teration which was nothing but the Ad- 
dition of one Colour to another. = 
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I écongratulate yo u, interrupted the 


| Marchioneſß, that e ſuch a Diſcovery 


nothing will hereafter diſturb the Tran- 
quility of your Sleep. Heaven preferve 


me, anſwered], from that cold: tedious 


Tranquility ty, which i is. however the Ob- 
our Deſires, Tis in Philoſophy 


as in all other human Affairs, where 


„ 


the Accompliſhment of one Deſire of. 


ten gives Birth to another. 
When we had diſcovered the Cauſe 
of this Defe& in our Experiments, ouo 


next Buſineſs was to find ſome Remedy 


for it. The Difficulty of acquiring it 
was a new Motive for our Labour ** 


Inquietude. 


Our Priſms in ah are of no 11 05 


Vie than to amuſe Children, or hang 


up as a fine Show in ſome Window in 
the Country, and not for the Service of 
Philoſophers; who are often too exact 


for Artificers, and require 4 greater Ac- 
curacy than is in neee Art to 


England, | 
wh ich has its Fawkeners for Lapidaries, 
| and its Grabams for Clock-making, 


beſtow. | 
We refolved: to write to 


where, 
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where, in ſhort, every Thing ſeems to 
be contrived for the Service of the moſt 
curious and importunate Naturaliſts, if 
Fortune and our good Genius had not 
unexpectedly furniſhed! us with ſome 
which were juſtarrived from that Coun- 
try. Theſe we eſteemed as ſacred as the 
Romans did the Article or Shield which 
fell from Heaven in the Reign of Nu. 
ma; and we could have wiſhed for 4 
Mamurius to make as many Copies of 


theſe as he had formerly done of that: 


With one of theſe Priſms we rene w- 
ed the Expetiment, and the coloured 
Image painted by it, emerged ſo beanti- 
ful, fo well terminated, and fo lively, 
that the other ſeemed no more, When 
compared to this, than a rough Draught 
to a finiſhed Picture. The Coppurs re- 
fracted by a fecond Prifin remained ſo 
immutable, that neither the moſt pene- 
trating Eye, nor even the Zoilus of the 
Newtonian Syſtem would have diſcos 

vered the leaſt Alteration. IE 

Perhaps, ſaid the Marchionefs, Na- 
ture has reſerved the Merit of dmon- 
ſtrating Truth to the Engliſh THO 

t at 
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dhat i is, to thoſe by whoſe Means ſhe at 
firſt diſcovered herſelf. It would be a 
very curious Phænomenon, anſwered I, 
do obſerve ſuch a Partiality in Nature, as 
for her to prefer ſuch a Priſm made in 
London, to one produced in Murano. 
But the Truth is, that if we conſult her 
as we ought, ſhe always anſwers the 
ſame, whether the Priſm be Eng/;/þ or 
Talian, provided it be good and well 
worked ; and the Chamber, where the 
Experiment is made, extremely dark, 

It all theſe Circumſtances are rightly 
prepared, the Colours, tho refracted 
three or four times, will remain un- 
changeable, neither more nor leſs with 

Regard either to Colour or Figure, than 
an Obje& expoſed toa homogeneal Light, 
and viewed through a; Priſm. The 
Variety of Colours, the Change of Fi- 
gure, and the Confuſion diſcovered in 
Objects looked upon in this Manner, 
roceeds from nothing but their reflect 
ing more or leſs all Sorts of Rays, 
which being afterwards differently re- 
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at the ſame time the red of one Image 
and the blue of another, ſo that the 


purple Colour, compoſed of both theſe, 


may appear, it will, when examined 


through a Priſm, ſeem divided into two 
ſeparate Circles, the one red and the 


other blue; and the Reaſon of this 
Appearance is the different Refraction 


of theſe two Colours. If the yellow and 
green of two other Images ſhould fall 
at the ſame Time upon the Paper, ſo 


that it would be illuminated with 

four Colours at once, it will appear ob- 
long and divided by Refraction into as 
many Circles as there are Colours, and 
theſe Circles will ſeem placed upon one 


another. I know you are-going to add, 


ſaid the Marchionels, interrupting me, 
that if this. Paper be expoſed" to the 
Light of the Sun, who” contains every 
Sort of Ray in himſelf, it will appear 
of a Figure ſtill more oblong, and paint= 
ed with all the Colours of the Rain- 


bow ; whereas, if it be illuminated by 


only one homogeneal Light, it will alter 
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_ upon a Circle of Paper there fal! 
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neither its Figure 
obſerved through a Priſm. 


Vou muſt forgive the Weakriels 0 of | 
buman Nature, Madam, anſwered I, 


if we generally finiſh the Sentence 


we, have begun. It was reſerved for 


Sir - Iſaac Neuron and you, to un- 
derſtand Nature by half a Word, and 


find out Natural Philoſophy, not- 
withſtanding its Uncertainty, It is ſu- 


perfluous to tell you that Flies and other 
—_ Objects, placed in a homogeneal 
Light, appear very diſtinctly to the 
E with a Priſm; and the very ſmal- 
leſt Elziver Print may be read without 
any Difhiculty, But the ſame Things 
wil - not have this Effect when placed 
in the h neous Light of the Sun, 


becauſe of the Contalina and DO: 


ties of Colours that ariſe. 

In this Caſe I abandon the Priſm to 
the Diſpoſal of Poetry, to make Uſe of 
it in Compariſons, which do it no great 
Honour. That celebrated Author, 
whoſe fine Ode you ſo much admired, 


compares it to falſe Eloquence Which 


obſcures the Face of Truth, laviſhes its 
Orna- 


nor Colour when | 


1 „ 
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Ornaments without. Diſtinction, and 
liffuſes its glaring Colour over ev 

this 'Compariſor, " means that Priſm 
which tranſmits the Rays of every Sort. 
And when it tranſmits only the homo- 


geneal Rays, ſaid the Marchioneſs, may 


we not compare it to true Eloquence 


and true Spirit? For as it ſhews us the 


Objects removed out of their Place 


without any Alteration, ſo true Wit of- 
ten ſurprizes us only by varying com- 


mon 55 in a new Manner. 
Vol are fo. well acquainted with the 
Priſm, anſwered I, that you may ſafely 
compare it with your own Wit. But 


I know not what Compariſon you will 


find for the Immutability of Colours, 
unleſs you ſeek for it perhaps in your 
own Heart; and then knowing that 
Reflection his no more Influence on 
that Immutability than Refraction has, 


you will be better acquainted with it 


than you at preſent are. 155 

If the Colours with which Bodies 
are vatiegated and painted were only 
a Modification, which the Rays of Light 


2 acquir: 


Thing. It is certain that the Poet in 
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acquire by bein g reflected from their 
various Surfaces, as was once believed, 
a Body which appears red in the Li ght 
of the Sun, would ſtill remain red whe 


placed in any other Colour of the paint- 


ed Image, for Inſtance, Blue, becauſe it 
could modify this blue Colour refracted 
and modified already by the Priſm, as 
well as it does the Light which comes 
directly from the Sun. 

But Sir 1/aac Newton has proved by 
Experiments, that every Body placed 
in homogeneal Rays is of the ſame Co- 
lour as the Rays themſelves, without. 
allowing, however, the Suppoſition that 


Bodies by Reflection mod; the Light 


in ſuch a Manner, as to make it receive 
this or that particular Colour. Thus 
all white, red, yellow, blue, green Bo- 


dies, as Paper, Scarlet, Gold, Ultra- 


marine, and Graſs, in red Rays appear 
totally green, in blue, totally blue, and 
ſo of the reſt. The only Difference con- 


- fiſts in this, that all ha various Bodies 


placed in the fame homogeneal Light, 


are not all equally luminous, but every 


| Body appears the moſt lively when 


placed 
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placed in a Light of its own Colour, 
except Paper, and all other white Bodies 
which equally receive any Colour, and 
may be regarded as the Cameleon and 
Proteus of Optics. Tn 
Would this Diamond then, inter- 
rupted the Marchionefs, if placed in the 
Rays of our coloured Image, take indif- 
ferently any Colour, and at one I ime 
be transformed to a Ruby, at another 
to a Topaz, an Emerald or a Saphire? 
So much the better, anſwered I, as it 
would dart only one unmixed Colour, 
and all the yarying Slendors with which 
it ſparkles in the direct Light of the 
Sun, would vaniſh in this homogeneal 
Light. 8 3 
It is very pleaſant to obſerve how the 
ſme Duſt or Atoms in the Air change 
Colour as they paſs from one Ray to 
another, juſt as à River varies its Colour 
according to the various Qualities of 
ag. TT ITED TT 
Other Bodies, as I before mentioned, 
are not equally lively when placed in 
different coloured Lights. The Var- 
niſh, for Inſtance; with which Martino, 
bh = the 
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the Emulator of the Chingſe Art, makes 
lo many fine, Curioſities, is extremely. 
luminous in the red Light, leſs in the 
green, and ſtill fainter in the blue, On 
the contrary, the Lapis Lazzul, which 
has the Honour to ſerve for a Repoſitory 
to your Snuff, is . : 
blue, leſs ſo in the green, {till fainter in 
the yellow, and almoſt dark in the red. 
The fame Inequality holds good in 
Bodies ſeen. by a tranſmitted Light, as 
is proved by Glaſſes of different Colours; 
ſo that eyery Body reflects or tranſmits 
in great Abundance, thoſe "$f which, 
are of its own Colour, and reflects or 
tranſmits the other Rays, in Proportion 
as they are nearer or farther off its own 
Colour in the Order of: Refrangibility. 
It follows from hence, ſaid the Mar- 
chioneſs, that no Colour even Ne ſeems 
the moſt perfect, can be abſolutely un- 
mixed. And perhaps it will never be 


in the Power of Art to dye a Silk in 


ſuch a Manner, as for it to reflect only 
one Sort of Rays. 19 WNT N : 
It would be more difficult, anſwered. 
I, to fort the various Colours 9 N 
8 an 


——— —E[¶t —„— ——ä— — ͤ - —— —ᷣ 2— 


On Light and Colours. 79 
and latter our Sight by the Concords of 
Harmony, if they were all homogeneal 
and unmixt. In this Ca, all the De- 
licacy of Nature would be requiſite to 
find out the innumerable intermediate 
Shades betwixt any two Colours. But 
now as every Colour is more or leſs' 
blended with ſome other, we are by 
that Means furniſhed with. a m 
more eaſy and expeditious Way. 

Henee it is that the Gradation from , 
one Shade to another (the perhaps 
there may be ſeveral intermediate ones 
wanting) does not appear defeQive . to 
our Eye, which diſcovers. in each the 
ſame b of all the Colours that ſoftens 
them, an; ſerves for a en fo the. 
Harm I; 

There would wiſh da Inconvenl- 
encies beſides theſe, if coloured Medi- 
| ums did not tranſmit every Sort of Ray; 
for this would vate a Diſtemper 
bad enough in itſelf, which infects and 
tinges the whole Body, and the Eye it- 
felf with an unpl yellow. | 
OO under ſuch Circumſtances. as: 
x E. 4. __ refs. 
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theſe, when it is very improper to 
Viſits to Ladies, —_— __ 4 
lutely blind, unleſs to yellow Objects, 
and could ſe no Faces but of thoſe 
who ate troubled with the ſame Diſ⸗ 
order.. 
IA perfectly complillace- Lover, re- 
plied the Marchioneſs, if his Miſtreſs 
1hould happen to be ill of this Diſtem- 
per, muſt cloath himſelf in yellow, (a 
Colour which tho regarded with great 
Veneration in China, is not looked upon 
as a good Omen for Lovers among us,) 


and perhaps get the Jaundice in order 


to be ſeen by his Charmer, and give her 
a Proof of his Affection. 

So perfect a Lover, anſwered I, would 
not be an improper Perſon to prove this 
Immutability of Colours, if we had no 
more Proofs to demonſtrate it than 
what you have already ſeen, What 
remained to be ſhewn was, whether the 
Confines of Shadow, with which 'the 
Light is bounded, are capable of mak- 
ing any Alteration in the Colours?- This 


15 would have been fine Sport for "thoſe 


Natu- 


Naturaliſts who lay hold on eyery thing, 
in order to build a Sy ſtem. Shag 
Our Philoſopher 5 the Colours to 
the Teſt of this new Experiment, and 
found nothing wanting in their Con- 
ſtancy which maintains its Ground, 
even when it happens that Rays of 
different Colours croſs and interſect each 
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other; it appears, in ſhort, to defy every 


thing judged capable of bringing any 
Alteration upon them, 

We muſt have Recourſe to Romance, 
faid the Marchioneſs, to find ſome equal 
to theſe Colours, which do not give 
Place even to the Ephefian Ant bia, 
a Model of the firmeſt and moſt obſti- 
nate Conſtancy, in Spite of all that 
a Romancer can produce to make her 
at length WIr anſwered I, re- 
ſemble the Matron her Fellow-Citizen, 
reply'd the Marchioneſs. The Conſtancy 

of theſe Colours muſt certainly appear 
3 ſurprizing to Ladies, anſwered I. I 
do not doubt but the greater Part of them 
would much ſooner admit the Syſtem 
of Lucretius, who, without ſo many 
E 5 Expe- 
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Experiments, affirmed not only that 
they are mutable, but that any one 
Colour may be changed into all the 
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HE. 0 ee as. e FY 
the Marchioneſs Was 6 Por the - 
ſent for me into her Cloſet, g 
3 that agrecable Diſorder which 
ſhe knew her Beauty could receive no 
Injury from. I find indeed, ſaid ſhe, 
that. your: Philoſophy. begins to.. grow 
very ſerious Thing. I can aſſure yon, 
1 leſs this Night Ay 
before. I cannot teil whether this be 
the Reaſon of it, but I find that Phi- 
loſophy and ſound Sleep do Dot agree 
very well! together. My Münterupfefl 
Dreams have tranſported me into. 
Region of Optics, where I ſaw nothing 
but Priſms, Lenſes, aan e 
fracted, coloured Images, in Nn 
thoſe Expetiments, and all that p hilo 
phical Apparatus which you 1 


aro. Wan in my. Imagination 
Uk: 
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like Viſions and Fantomes. What- 
eyer Charms theſe Things may have in 
themfelves, I could never have ima- 
gined they would employ my Thoughts 


ſo ſtrongly at a Time when it is not 
very cuſtomary to think of Philoſophy. 


No really, anſwered I, it was a Time 


more Proper to think on the Philoſo- 
pher. You are not to ſuppoſe, replied 
the Marchioneſs, but he had his Share, 
and has no Reaſon to complain of me. 
If this be the Caſe, Madam, anſwered 
1, there is no great Miſchief done. I ra- 
tber adviſe you to recal theſe Dreams 
to your Memory as often as you can, 
and you will be ſtill the more ſenſible 
that they deſerve it. How do you ſup- 
Poſe it poſſible, continued ſhe ſmiling, 
that I could think on theſe Experi- 
ments, without admiring the Penetration 
and Ingenuity of the Philoſopher who 
invented them, a Man who Embed di- 
rected by Nature herſelf, in the Method 
of tracing her Laws? J perceive, faid 
I. that you take the Thing too ſeri- 
ouſly. In the preſent Caſe I think you 


might be contented. with the Expoſitor, 
How 
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How can I be too ſerious? replied the 
Marchioneſs. We are examining whe- 


ther Colours be immutable or not, whe- 


ther the Rays of Light be differently 
refrangible, we are building: up and 
throwing down Syſtems, and in ſhort, 


our Inquiries aim at nothing leſs than 


Truth itſelf. Can you reaſonably ac- 
cuſe me then of being too ſeribus in 


Matters of ſuch Importance? But theſe 


Syſtems, anſwered I,” and this Truth, 
however pompous they may ſound to 


the Ear, ought not, however, to diſturb 


our more agreeable Dreams. It would 
really gain me a fine Reputation in 


the World, if it were publickly known 


that J had made you dream of Lenſes 


and Priſms. We ſhould act in 
Things of this Nature, as thoſe who _ 
ſtudy to make the beſt Uſe: of their 


Paſſions, do with Regard to Love. 
Theſe Perſons (who do not appear to 
be the moſt injudicious) never devote 


themſelves ſo intirely to it, as to interrupt 


their more important Concerns, but 


only as much as is ſufficient to make 


3% 


them paſs away two or | three Hours 


agreeably 
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agreea eably with that Sex with whom it 
is. hardly poſſible to converſe upon good 
Terms, without at een A Pretence K. 
being 1 in Love. 


_ 1 You: at once give me /» Refine ain 
bows: and! Rhiloſophy, replied the 
Marchioneſs. But you know when 
People firſt fall in Love, they have 
little Leiſure for. theſe grave Reflections, 
but ſuffer themſelves to be tranſported 
farther: than they ought- This is ex- 
actly my Caſe with regard to Philoſo- 


- phy, in which I. have hardly yet ad- 


vanced one Step. I am ſo little Miſtreſs 
of myſelf, that 1:have gone ſo far as to 
ſeek en Sir Tfaac News 
torts Syſtem After: all you have told 


me, judge whether my Tranſports were 


not very ſtrong-. * 
Let us ſee, Madam, RY . 


what they have produced, for we often | 
owe the Nur. Things to ſtrong Paſſions. 


The lind, ÆEneis, the Poems of : Dante 


and Milton were produced in theit moſt 
vigorous Time of Life: To theſe may 
be added (at leaſt for that Veneration 
we e they nn by their 


Coun- 
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veral Experiments to that Purpoſe. 
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Cointrymen) the Bahar eee 1% 
comp in a Time of the greateſt bg; 
Revolutions and Conqueſts in Portugal, 
and the Araucana of the Spaniards, 
where the Poet himſelf is the Hero. 
Perhaps between the broken Shambers. 
of laſt Night, your Imagination pro- 


duced ſomething greater than all Lhave 


deen mentioning. 


J am afraid, Anſ werk the Marchio- 
neſs, that it will amount to 
little. I was thinking, that-if Light is 
compoſed of Rays of different — 


which blended together, produce white, 
we ought to examine whether theſe 


Colours, after being ſeparated by the 


Priſm, might not be mixt together 


again. I for a long Time conſidered, 


but with little Succeſs, in what Manner 


this could be effected. lin 


Sir Jauc Newton. himielf, aid I, has | 
delivered you from this Trouble; for 
that Method of confirming his Syſtem 


which you mention is ſo mcg or rather 
ſo evident and immediate a Conſe- 
quence of Order, that he has made ſe- 


. 
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l am now going to ſhew you one of the 


moſt-celebrated, and at the ſame Time 
the , moſt ſim ple, to which this great 
Philoſopher | was conducted by that 
Spirit of Order which you polſcls in 


common with him. 


The Image of the Sun — by 3 


Priſm in the dark Chamber, is received 
upon a Convex Lens, that the coloured 
Ray, which at going out of the Priſm, 


diverged, may by the Lens be made to 


converge and unite, and by this Means 


be again blended together. I am quite 


aſhamed both of my Stupidity and my- 
ſelf, interrupted the Marchioneſs. I had 
all the Materials neceſſary for the Exe- 
cution of my Idea, ready prepared to 
my Hand; they only wanted putting 
together, and I had not the Senſe to do 
it. You were greatly in the Right to be 
unwilling that a Perſon ſhould hear the 
Voice of Philoſophy, who is incapable 
of making it an Anſwer, I might ra- 
ther, anſwered I, apply to you that fa- 
m_ Saying of Antiquity, T wwiſh with 


all theſe Ryalifications, .you were one of 


. You will find in Optics them- 
* 
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ſelves, ſome Conſolation for what you 
call your Stupidity... Men, thoſe reaſon- 
able and curious Beings, lived above 


three hundred Years before they found 
out that a Convex and Concave-Glaſs put 


together, would make a Telleſcope; and 
tho” they had the Materials every Day 
at Hand, were at laſt indebted to mere 
Chance for this uſeful Inſtrument. 'It 
was a greater Diſgrace to Mankind not 
to diſcover it before, than Honour to 
them that they fund. it at laſt, So 
that this uſeful fe fine Invention is of 
the Number of thoſe which are ſtand- - 
ing Monuments of the Weakneſs. of 
human Nature. You comfort me, re- 
plied the Marchioneſs, at the Expence 
of Mankind. ——- But to return to our 
Subject. I ſuppoſe that Point beyond 


the Lens, where the coloured Rays are 


united, will appear totally white. 
The Ra s, anſwered I, have no ſooner 
gh che Lens, but they begin 


to mix and efface each other; and they 


loſe the fine harmonious Proportion | 


eſtabliſhed betwixt them in the Spaces 


of the coloured — the Original of 


the 
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to Muſic of the Eyes. When they 


are all confined at length, and incorpo- 
rated togeth 


er in the Focus of the Lens, 
they form a little circular Image to- 
tally white; a Republic (if I may — 


the Expreffion) of Colours, where they 


are all equally tempered together: The 
red can no longer diſplay its lively 
Flame, the green boaſts no more the 
ſmiling Livery of the Spring, nor the 
blue the lucid Robe of Heaven, but all 
blended together, reſtore the Whiteneſs 
of the Sun from whence they came, 
in ſuch a Manner, however, that as 
ey again 
— their Splendor and 3 — but 
in a contrary Order, and the raviſfied Eye 


again waänders from: one e to 


anether. 

Van wilt eaſily understand tus hey 
come to be inverted, if you remember 
the two Sticks croſſed together, menti- 


oned by Des Cartes, which you once 


believed to have a greater Efficacy in 
explaining tlie Phenomena of Optics 
than they really have. The Appear- 
ance Want the Colours again make be- 
. yond. 
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yond the Place where they were blend- 


ed, demonſtrates that the Rays loſe nei- 
ther their Colour nor Quality, as ſome 
might perhaps believe; but that the 
Whiteneſs which appears in the Focus 
of the Lens, is produced only by their 
MEE. e 


ndw underſtand, ſaid ſhe; what' 


you meant Yeſterday 'by faying, that' 
the Immutability of Colours ſtill re- 
mains, even when Rays of a different 


Colopr interle& and croßs each other; 


for if it Were otherways, we mould not 


ſee. 15 priſmatic Colours. fer appear be- 
yon 


ond the Place where the Rays united. 
This is the very Experiment, an- 
ſwered I, upon which the Immutabi- 


. 


lity of Colours was grounded ; and all 


the Experiments of Sir 1/agc Newton 

ba 41 X11 ill N $20 
have this peculiar and admirable Quz 7, 
lity, that each ſingle one is not con- 
tented with demonſtrating only one 


Thing, as is the Cafe of moſt others. A 


but demonſtrates man) more at the 
ſame Time. This ariſes from the cloſe. 
Union, and almoſt Geometrical Con- 

5 nexion 


92 Dratocus 1 
nexion which the Properties of Light 
have between themſelves. 

Sir Jaac Newton's Experiment, aid 
the Marchioneſs, ſeems to reſemble the 
Battles of the Ancients, which often 
gained the Victor a great Number 
of Provinces at a Time. And thoſe 
of moſt other Philoſophers, anſwered, I, 
the. Battles of the Moderns, the moſt 
noiſy Preparations, the moſt conſummate 
Contrivance, and the Blood of Mil- 
lions, amount to no more than-the tak- 
ing a Place, which perhaps might have 
ſurrender. di in two Months by a Treaty. 

But to return to your Experiment. 
T call it your's, becauſe tho you did not 
invent it, you ſaw the Neteffity there 
was for its Invention in order to com- 
pleat the Syſtem. Our Philoſopher ne- 
ver —.ꝗ— it till he had 7 201 it a 
thouſand Ways, 

It was l to prevent bats 
one of the eoloured Rays from paſſing 
through the Lens, in order to. ſee 
Whether the Whiteneſs of the little 
circular. Image would by that means 
be changed, 

This 
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This Sir Mac Newton did, and in- 
tercepted the Paſſage ſometimes of one 
Colour and ſometimes of another ; and 
the Whiteneſs ceaſed, and depenerated 
into that Colour which ariſes from the 
Compoſition of thoſe Colours which 
were not intercepted, but ſuffered bas 
paſs through the Lens. | 

The Want of any Colour in the cir- 
cular Image, which is not ſuffered to 

ſs, will be very agreeably diſcovered 
BY looking thro'-a Priſm, which reſolves 
Fr Image into its component Colours, 

- by giving them a different Reftaction. 
It all the Rays be tranſmitted thro' 
the Lens, the Image will be white; 
but viewed through a Priſm, it will ap- 
pear of all Colours like the Rainbow : 
If any Ray be intercepted, this by the 
Priſm was diſcover'd tobe wanting in the 
Image, till at laſt ſuffering only one 
Colour to paſs thro the Lens, this one 
Colour too was ſeen by the Priſm. | 

If all the Colours were ſucceſſively 
intercepted by the Teeth of a Comb 
made to paſs very ſwiftly over the Lens, 
the circular Image would remain white, 

and 


N 1 
— N 
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and. the different Colours not be diſtin- 
guiſhed, ' by Reaſon of the quick Im- 
- preflion which they all tucceſſively 

make upon the Eye. 

©... You may perhaps have obſerved, that 
-when a lighted Torch: is moved nim- 
| bly round in a Circle, the whole Circle 

which it forms in the Air, appears on 
Fire; and the Reaſon of this is, becauſe 
the Senſation 97 1 in the ſeveral 


+446 


again to the fame Place. $i 4 
In the ſame Manner at . Co: 
lours follow. one another with an ex- 
treme Rapidity) the Impreſſion c of each 
of them remains in the Eye, till a Re- 
volution of all the Coldurs be com- 
pleated. , The Impreſſions therefore of 
all the ſucceſſive Colours are at once. in 
the fame Part of the Eye, and jointly 
excite the Senſation of Whiteneſs there, 
The ſame was afterwards proved by 
a Wheel, whoſe Circle, inted with the 
| ſeveral Colours of the $i iſm, appeared 
el when, 0 FRY 1 round 

itſelf, 

4 ee 


3 4 
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I muſt confeſz, ſaid the Marchionel, 


4 even if I could have found the 
Experiment I ſought for, I ſhould never 
have been able to ivory: it ſo many 
different Ways, tho' the Inconſtancy 
which you, 2 lay to our 
Charge, might rerhape baue given me 
no ſmall Aſſiſtance. b 15 

This Inconſtancy, b I, ail 
perhaps is not ſo great a Defect as ſome 


believe, was not wanting in Sir Janet 
Newton. . With the moſt fertile, and 
almoſt poetical Imagination, he conti- 


nually invented new Experiments, Which 


tho different from each other, all con- 


curred to prove the ſame Thing. They 
ſeemed to riſe under his Hands as the 


Feet of their Beauties. 


The coloured Image ad by the. 


Priſm becomes white, when viewed 
thro' another Priſm, in ſuch a Manner, 
that it contracts the Image and min- 


gles the Colours. I have obſerved the 
ſame Phænomenon in the Rainbow, 


which is the Effect of a Separation of 
the ſolar Rays in | the Props of Rain 
: ; oppoſite 


Poets make Flowers deins under the 
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when viewed thro a Priſm; turned in 
ſuch a Manner, as to contracts and 


8 blend the Colours together, 


Thoſe who live near the Cataract of 


Rivers, ſee a Rainbow every Day, when 


the Sky is clear, formed by the Sun in 


the daſhing of the Water againſt the 


Rocks; making People have the Op- 
portunity of ſeeing this Experiment 


much oftner than we can. 


1 would, it poſſible, replied the 
Marchioneſh have nothing to envy 
others. 'Tho' we have no Cataracts, 


a Fountain will imitate the Rain, pre- 


ſent us with the Colours of the Rainbow, 
and we may make our Obſervations at 
Pleaſure; We will call this Fountain, 
if you think proper, The Fountain of 
Optics. cke 

Till your Garden a you with 
Proofs of the Newtonian Syſtem, an- 


ſwered I, as the Gallery did with Ob- 
jections againſt: the Cartefian, you may 


return to the dark Room: There you 
will ſee that the Whiteneſs of a Paper 


roo over againſt the: coloured Image 


of 
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of the Sun, does not ſuffer any Altera- 


tion, if it be placed in ſuch a Manner 


as to partake equally of all the Colours: 
Whereas, if it approaches nearer 10 
one than another, its Whiteneſs will 
be tinged with that Colour which is 
next it. Is. it poſſible now for Truth to 
deſcend from Heaven with a more 
ſhining Train of Proofs? -- 

I was very confident, faid the Mar- 
id to venture my Thoughts upon 
a Thing which coſt Sir aac Newton 
ſo much Study. How: is it poſſible 


I could ever have found out the very 


leaſt of theſe Experiments as eaſy and 
ſimple as they now appear? But in Ex- 
change, anfwered I, you can eaſily in- 
vent Things that perhaps would haye 


puzzled the Philoſopher. It is much 


more proper for you to know in what 
Proportion to mix Hope and Fear, Smiles 
and Frowns, to prevent a Lover's Paſſion 


from growing languid, than to be 


exactly acquainted what Quantity of 
different coloured Powders is neceſ- 
ſary to be mixed together to form 


2 bie This is another Experiment 


F . when 


- 
9 


which our Philoſopher tried, that there 

might be nothing wanting to confirm 
his Syſtem. It is true, the White which 
„ ariſes from this Compoſition is duſky, 
grey, and obſcure, like the Colour of 
Fi) | Aſhes: And the Reaſon is, becauſe the 
Fi *Colours of theſe Powders are too imper- 
| | fect and faint, compared with thoſe" of 


= the Priſm, to make à lively clear white. 
However, if this Mixture be expoſed 
Sa! to the Sun, in order to increaſe the 


Force of the Light, that duſky obſcure 
white will become bright and clear, 
- tho' it will never equal the Strength of 
the Paper expoſed to the ſame Light. 
For this Reaſon in coloured Prints, 
one of the fineſt Inventions of our 
Time, which, with only three Colours, 
perfectly imitate all the Variety of 
Painting, the Paper is left uncovered mr 
firong Clears and bite. 
Water thickened with Soap, and agi- 
tated ſo as to raiſe a Froth, is more 
proper to demonſtrate that a Com 
11 ſition of Colours produces white. After 
1 the Froth is a little ſettled, there will ap- 
BE. - yu upon the Surfaces:of the — 
IS: 2 0 
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Paw in the Hand of a ſilful Player 
give Check Mate, and a little Frothwill 
furniſh Sir auc Neroton with a whole 


. oy Bee. ol Se ad 
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of which it is compoſed, different Co- 
lours, which when viewed at a Diſtance 


cannot be diſtinguiſhed from each other, 
and the whole * roth will appear per- 
fectly white. This Experiment has, 
beſides its being an agreeable one, this 
further nee that it is "oy eaſy 
to mae. 

| Philoſophy, Gault ths Macchioneſs, 
from what I can diſcover of it, is like 
a Game of Chels, which upon any 


other Occaſion I thould make no Scru- 


ple to call an ingenious Pretext to waſte 
Time. The very leaſt Piece in the one, 
and the leaſt Experiment in the other, 
is often of the higheſt Importance. A 


Magazine of Obſervations and Diſcoveries. 
Half the World that preceded him had 
the ſame Bubbles and Froth before their 
Eyes, without ſo much as (ſeeing; them. 
The Ancients:themſelves would a thou- 
ſand times have obſerved: e a 
them. Te is 

The Eyes of a Anda, ae 

| ve 
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1, were e better able to judge of the 
Elegance of a Statue or a Temple, 
than the Importance of an iment. 
Seneca was acquainted with a Sort of 
Priſm, which receiving the Light of the 
Sun on one Side, diſplayed to the Eye 
the Colours of the Rainbow. All 
the Explication which he gives of this 
Phenomenon is, that there is really no 
Colour, but only the Appearance of a 
falſe Colour like that on the Neck of 
a Dove, which appears and diſ-appears 
according to the Motion of the Eye and 
the Change of its Situation. 'This fine 
Explication ſufficiently ſhews how very 
little the Ancients ſtudied Nature and 
purſued her Steps; for if Seneca had 
taken the leaſt Trouble to examine his 
Priſm, he muſt have ſeen the Difference 
between the Colours produced by that, 
and thoſe on the Neck of a Dove. 


A particular Sort of Microſcope 

known to this Philoſopher, and-which 
perhaps the ancient Artificers made Uſe 
of in the curious ingraving of their 
 Tntaglia's and Cameo's, the Enigma and 
| Admiration af our Time, this Mi- 
cro- 
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cCdſcoße 1 l corapoled af a Ball f 


Glaſs filled with Water, had no better 


Fortune in his Hands than the Priſm. 


He aſcribed the magnifying of the Ob- 


jects viewed thro' this Glaſs to a Qua- 


lity of the Water, and not to the Fi- 


oy of the Glaſs which contained 


The Weight and other Properties of 
Air were ee to the Ancients; and 


in order to explain how Water aſcends 


in a lifting Pump (which is occaſioned 


by this Weight of the Air) they had Re- 


courſe to a certa'n imaginary Horror 
that Nature has for a Vacuum: So that 
rather ow: leave the ſmalleſt Space 
empty, ſhe choſe to violate her own 
Laws of Gravity, and make the Water 
aſcend. - And as one Folly produces 
a thouſand more, the great Horror that 


Nature. teſtified for a Vacuum in this 


Pump, extended only to a certain Height, 


and beyond this perhaps was changed 


into Love, for there ſhe admits as great 

a Vacuum in che Pump as. you could 

deſire. 

TE to quote Ri more Examples - _ 
E 3 Nera 
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Me in his golden Palace (one of the 
moſt magnificent Effects of deſpotie 
Power in the Univerſe) erected a Tem- 
ple of Stone ſo very tranſparent, that 
Day-Light entered into it even when 
the Doors were ſhut. Pliny who 
gives us this Relation, inſtead of con- 
tenting himſelf with affirming that 
it was more tranſparent than Al. «ba ſter, 
fays, that it did not tranſmit the Light 
like other pellucid Subſtances, but in- 
cluded it within itſelf: If this had been 
the Caſe, the Temple muſt have ap- 
peared much more luminous by e 
chan Day. 
1 Ancients were Gaider. of what 

raiſed their Admiration than increaſed 
their Knowledge; and perhaps thought 
Experiments (which are the only Me- 
thod by which we can arrive to a true 
Admiration of Natute) were too mate- 
rial to imploy the Attention of a Phi- 


loſopher, who to conſult nothing 


dut Reaſon. T ey never imagined 


| theſe Experiments would one Day lead 
induſtrious Poſterity to ſuch an Exact- 


mM as to ſubject Rs to the Exami- 
nation 


9 
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nation of a Balance, which was _ 
tiently regarded as a light Subſtance, for 
has Sake they invented a erte 
Sphere of Fire where it was affuumed 
to aſcend. 

Nor pos; they. forſoa. that. theſe; 
Experiments. could help us to calculate 
how much we daily loſe by a continual: 
inſenſible Perſpiration, how many mi- 
lion Tons of Water the Mediterrancan 


Sea perſpires in a Summer's, Day, how. 


much a Man decreaſes by the Weakneis, 
of the Muſcles from Morning to Night? 
In ſhort, that they ſhould inable us to 
counterfeit Nature herſelf; and by cer- 
tain chemiegl Mixtures emulate . her Et. 
nas and I eſurvio's;and imitate her Thun- 
der. much better an 1 Dea ern kalte 


Salmoneus. en 

If an Antient bad en aſked. mho+ 
ther the. Phaſphogus of Bologna, for bc 
ample, ſhines by its n 1 


—4 
how many ridiculous Fancies — would 
have utteted by conſulting Reaſon; 
wheteas a Modern with a fiogle Expe- 
ae _ put the Matter out of all 
F4 "Queſtion. 


a borrowed ne, it is im poſſible 


CG 
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Queſtion. Pray what is this Phoſphorin,” 
ſaid the Marchioneſs, this Subject of 
the Abſurdities of the Ancients and Ex- 
periment of the Moderns? Tt is a cer- 
tain Stone, anſwered. I, found in a 
Mountain near Bologna, which calcin'd 
with Fire, acquires the Property of 
ſhining in the dark like a Coal, if it 
has been expoſed a little while to the 
Light of the Sun, or only to the open 
Air. From this Quality it has obtained 
the fine Greek Name of Phoſphorus, 
which fignifies a lucid Body. This is 
an Honour given almoſt to every Thing 
appropriated to learned Uſes. An Ety- 
mologiſt could not perhaps give a better 
Name to this Place than that of Ph. 
bophus (which in our Language ſignifies 
the Lucid Hill) and would thus con- 
ſecrate it for ever to Philoſophy and 
Learning. We are much obliged to your 
Scholar, faid ſhe, for cpa ſo fine 
a Name on this Place which Ry 
_ deſerves it. 

The Queſtion, continued I, is at pre- 
ſent reduced to this, whether the P 
e only takes in x al; imbibes t 

Light 
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Light to which it is expoſed, and from 
thence carried into the dark, ſhines with 
a borrowed Light, or whether the ex- 
ternal Light puts its Parts into ſuch an 
Agitation as to kindle a Light which 
it contains within itſelf, which by this 
means looſed from its Priſon, if I may 
uſe that Expreſſion, emits itſelf from 
the Phoſphorus, which in this Manner 
ſhines by its own Light. - This laſt Sup- 
poſition is more honourable for it, and 
better agrees with the fine Name it bears. 
In order to decide this Point, a mo- 
dern . Philoſopher choſe a Sort of Light 
which would ſhew whether the Phoſ- 
phorus, when expoſed to it, imbibed _ 
any of its Rays, and by that means re- 
veal, the Theft of this new - Prome- 
theus; I already ſee, interrupted the 
Marchioneſs, how this Modern proceed- 
ed. He placed the Phoſphorus in one 
of the Colours of the priſmatic Image, 
in order to ſee whether it would acquire 
the Colour as well as the Light: If it 
did actually take the Colour, it is evi- 
dent that it imbibes the external Light, 
and. ſhines with a Splendor not its-own = 
| Fs Bug 
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But if it does not take the Colour of 
the Image (fince Colours are immuta- 
ble and ſofter no Alteration) the Light 


' only agitates its Parts, and as you ex- 


_ preſs it, loſes its Splendor out of Priſon ; 
and thus the Phoſphorus ſhines not by 
a borrowed Luftre but its own, and 
ought rather to be compared with the 
Sun himſelf, than Prometheus. 
It is too true, anſwered I, that fine 
Ladies can be juſt what they pleaſe. 
You would be extremely in the wrong, 
if you hereafter complain of any Want 
of Sagacity in Phyfics. What you have 
been defcribing 1s the very Method 
which the Bolggneſe Philoſopher took; 
and by this Experiment he confirmed 
to his Fellow-Citizen the Phrſphorus, the 
Honour of ſhining by its own Light. 
Tt is probable that the (innumerable 
other Phoſpbori of the ſame Nature, la tely 
- diſcovered in France, owed their Luftre 
to the ſame Cauſe : Theſe, by inriching 
Philoſophy with new Wonders, have 
deprived the Bologneſe of the Honour of 
'Singularity, which is partook with only 
one other in the whole philoſophical 
121 et: "hy World. 
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World. Do not Diamends, the molt = 
valuable Phoſphomus of Nature, ſhine in 
the dark, beeauſe the external Light 
kindles, and revives the internal Light, 
of which they are a rich and inexhauſ- | 
tible/Treaſure? - 
You may judge, replied the Merchio- 
neſzz of my very great Sagacity in phi- 
loſophical Affairs, hen I never gbleryr = 
ed a Phenomenon which I every, Day 
carry about me. Perhaps, Madam, an- 
ſwered I, you were never in a Place 
dark enough to make this Obſervation. 
Signore Boccari one Day viſited a Lady 
in ſome Indiſpoſition, who was reſting 
behind a Screen far from the Air, and in 
a Place abſolutely dark. T he Lady 
aſked bim whether he had not a Light 
in his Hand; which he denied; but 
{he conſtantly. inſiſting ſhe ſaw 3 
thing glitter, the Docter at laſt ſuſpected 4 
it to be his Ring which ſhane in that 
profound Darkneſs, and perceived he 
had a long Time, without knowing it, 
cCatried a Phoſphorus upon bis Finger. 
Vou may judge of 3 Value he after- 
wa ſt vpon this Ring. He made 


22 innu—- 
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innumerable Experiments with it about 
the Time that Mr. Du Fay, Fatber of 
© many Phoſphori, found that Dia- 
monds had the ſame Property. How 
empty and barren muſt the Philoſophy 
of the Ancients . have been, faid the 
Marchioneſs, and how copious, how 
charming 1s ours, whoſe Obſervations 
enhance even the Value of Diamonds? 

Iwill give you ftill greater Evidence, 
anſwered I, how much the Ancients 
were to blame in their Neglect of — 

periments, and you will be full 
vinced that there is none even thoſe 
which ſeem of Jeaſt Importance, but 
what 1s of great Service to Natural Phi- 
 loſophy. That Froth we lately menti- 
oned is an Inſtance of this, for as little 
philoſophical "as it may : ſeem to vulgar 
Eyes, it was the principal Thing by 
which Sir Jac Newton found out the 

' Cauſe of thoſe various and almoſt innu- 
metrable Colours er we ſee 1 in Bo- 
dies. 
2 had diſcovered in ee chat 
certain Bodies appear of a certain 

Colour, becauſe voy" reflect one 

IL. dort 
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Sort of Rays more 
reſt, and other Bodies of different Co-— 
lour, becauſe they reflect a different Sort; 
fo that if Light conſiſted of only one 
Sort of Rays, there eould be only one 
Colour in the World, nor would it be 
. by Refractions and Reflections 

to produce any new one. 
This Diſcovery, which would: per- 
haps have ſatisfied any other Philoſopher, 


ly chan tle 


ſerved only to excite the Curioſity of ; 


ours, and was but a Prelude to innume- 
rable others. | 
Why ſhould this Silk reflect the blue 
more- freely than any other Sort of 
. i The Reaſon is this. 
-If one of thoſe Bubbles which are 
formed by blowing Water a little thic= + 
kened with Soap, be covered with Glaſs ' 
in order to prevent its being agitated by 
the Air, it will appear d with a 
great Variety of Colours, — ſpread 
themſelves like ſo many Rings one with- 
in another, and incompaſs the Top of 
the Bubble. And in Proportion as the 
Bubble grows thinner by the continual 
N of the Water, theſe. Rings 
55 ſlow yx 
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ſlowly dilate and over ſpread the whole, 
deſcending in order to the Bottom of 
it, where they all afterwards ncoeioaely 
 yani(h.; 1.14 jt 
The Variety as; theſe. Qologes de- 
R penda on the unequal Thickneſs of the 
Bubble of Water in different Parts. 


But how to determine theſe Inequalities 


is not '{g eaſy, and perhaps wan have 
been inpoſtible-to any but Sir 1/azc 
Newton, who examined theſe Rings 
a thouſand ways, guided by his conſtant 
Tutor Geometry, and a Spirit of Ob- 
ſetvation, whoſe Fertility — to in- 
creaſe in Propection: to- the Difficulties 
it encountered. 
He diſcovered that a certain dter- 
minate Thickneſs is neceſſary in a Plate 
of Water, (for Example) in 7 for it 
to reflect a particular Colour, and a dif- 
ferent Thickneſs to make it reflect any 

other Colour, and in general, that a 
ee Thickneſs is — to reflect the 
moſt refrangible Rays, as violet and 
indigo, than thoſe which are leaſt re- 
frangible, as red and orange; all this is 
40. be conſidered with * to a Sub- 


ſtance 


% 
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ſtance of equal "Denſity. But when 

the Denſity in one Subſtance is leſs than 
in a as the Denſity of Air com- 
pared with that of Water, a preater 
Thickneſs will be neceſſary. in the firſt 
than in the laſt, to As the ſame 
Colour. ” | 
After ki ame Ma anner be defined the 
Thickneſles neceſſary for the Tranſ- 
miſſion of Colours. From the Ana- 
logy or Similitude between the Plates of 
Subſtances which he conſidered, and the 
Particles of which Bodies are compoſed, 
he demonſtrated that their Colours de- 
pend on nothing but the different 
Thickneſſes and Denſity in their Par- 
ticles, whence it follows that ſome are 
more proper to reflect or tranſmit the 
Rays of one Colour, and others ok o 
a different one. 

This Analogy holds pod! in many | 
Inſtances. Thus the one and the other 
are tranſparent: The Leaves of Gold 
and the Particles of many other Bodies 
tranſmit one Colour and refle& another, 
juſt as the Bubbles of Water which we 
oP been TREE Theſe: Rings 


appear 


ares .. 
appear of a various Colour when viewed 
in different Situations; the ſame hap- 
pens in certain Silks, in the fine Web 
of the induſtrious Spider, * as Tal 
ducetiy ſings. 


The Feathers ſo, that tender F7 and 
plain 
ut the Dove's ſmooth Neck 58 
. been, 
Do in one Colour /never long remain, 
But change their Hew gainſi Glimpſe 
e Phatus Sheen. 
And now of Rubres gee a vermeil 
o 
Now make @ Carknet rich of Emeralds 
green,” 
Ne mingle both, now alter, turn, and 
is." Cpange . 
To thouſand Colours rich, pure, 7 
4nd frrange. 
- FAIRFAX's Tafls, 


\ This appears very evident in thos 
Powders that Painters make Ufe of, far 
when they are ground, (that is when 
* Parts are . their Colours 

change 
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change a little. Bodies may in ſome 


Meaſure be regarded as Stuffs, for their 
Threads, every one-1n particular reflect - 
ing a particular Sort Ew Rays, the whole 
stuff appears of that Colour which is 
the Reſult of all the Rays reflected 
from the ſeveral Threads of which the 
Stuff is compoſed. 

But what becomes of thoſe. Rays. 
which are not reflected? ſaid the Mar- 
chioneis. Can you give an Account of 
them? They are either tranſmitted, an- 
ſwered I, or ſtifled and extinguiſhed, 
and are thus loſt among the Particles 
of Bodies. A Leaf of Gold placed. 
between Light and the Eye is een 5 


rent, and appears of a greeniſn blue; 


but a Collection of theſe Leaves placed 
one upon another loſes both Colour and 
Tranſparency, the Rays which paſs 
thro the firſt Leaf being abſolutely. ex- 
ti 8 in paſting nee thro\ 
t reſt. 


White Bodies to continue our Simill⸗ 1275 


tude) / are Stuffs com 
which reflect all Colours; black, on 
the contrary, abſorb and extinguiſnh every 


poſed of Threads 
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Sort of Ray within themſelves. /: Noe 
this Reaſon black Bodies heat much 
| more cafily:than any other; and a black 
Cap, ſuch as the Engliſs Ladies wear in 
St. Jamess Park, would not at all agree 
with your Walks in the Tralian Sun. 
White Bodies as they reflect and 
drive every Sort of Ray from them, 
heat with more Dithiculty. than the 
others which imbibe and abſorb the 
Rays, * neither er eee 
them. 
From the PF Cauſes 7 bon vari- 
ous Colours Which we diſcover in the 
Air, The different Denſity and Thick- 
neſs of the Exhalations N Vapours 
that riſe from the Sea and Earth, paints 
the Heaven with varying Splendors, 
when roſy- fingered Aurora opens the Por- 
tals of the Morning, and calls back Mor- 
tals to their ſeveral Labours, or hen Veſ. 
_ per invites them to an agreeable Repoſe; 
it is difficult however, to trace a Cauſe 


| iz by which-abe Coloacre tis the Riſing and 


Setting of the Sun are almoſt all the 
ſame, and ſucceed each other in a cer- 


On Light and | Coloats, 


Coat in the Eye that derer K the 
Pupil. 


The Vadiry: of Fibres in the Iris kin- Wt 


dles in ſome the imperious Look of a 


black Eye, in others the inſidious Sweet- | 


neſs of the blue. But it is not eaſy to 


aſſign a conſtant Cauſe why the Nor- 
generally have 


white Hair and blue or grey Eyes, and 


thern Nations ſhould 


we of a warmer Imagination, not in a 
warmer Climate, ſhould have our Eyes 


black as dur Hair. od. ind 


This Syſtem however, will give u 
the Explication of a Phenomenon Sick 


is perhaps inexplicable in any other, and 


will thus make us a Compenſation for 
not being able to give: a Hons for 
every thing in particular. 
The Phænomenon 12 ie: Tua 
tranſparent Liquors, the one red and the 


other blue, ceaſe to be tramſparent when 


we look thro':\both at the ſame Time. 
This Phenomenon wich fo greatly 


ſurpriſed the Perſon ho firſt obſerved | 


it, 


115 
that the ſeveral Colours of different Per- 


ſons Eyes proceeds from the Difference 
of Texture in the Vis, which is that 


* ww 
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it, is only a Conſequence of the New- 


tonian Doctrine. The one of theſe 


Liquors tranſmits only red Rays, and 
the other only blue. Hence it follows, 
that the Rays tranſmitted by the one 
will be extinguiſhed and abſorbed. by 
the other, and the Eye which looks 
through each of them receive none. 
And this Phenomenon. is one of thoſe 


whoſe Explication becomes a Demon- 


ſtration of the Syſtem which 1 is capable 
of explaining it. 

That Opinion, iid the Marchioneſs, 
that blind People can diſtinguiſh Co- 
lours by their Feeling, now begins to 
appear credible to me: Or rather, is it 
not another Proof of onr Syſtem? If 
our Feeling was finer than it is at pre- 
ſent, as fine as that of blind Perſons per- 
haps is, could not we diſcover the Co- 

Jour of a Body by feeling the diffe- 
rent Thickneſs of its Particles? And 
thus we ſhould effect by our immediate 
Senſe, what a Newtonian would by his 
Calculations, if any one ſhould acquaint 
him with the hidden Texture of Bodies. 

Your blind Qbſervators, anſwered I, 
| might 


you have now given up. For accord- 
ing to that, there muſt be a Difference 


in the Particles of Bodies of different 
Colours in order that the Rays of Light 
may be differently modified. A Proof 


like this you perceive is too ambiguous 
to deſerve a Place among thoſe we have 


2 mentioned; and there is the 


ſame Defect in what is ſaid of a ſingu- 
lar Kind of Barometer, which the Chi- 
neſe make Iſe of to form a Judgment 
of the Weather by. This- Barometer 


is a Statue placed upon a Mountain, 


which foretels the Changes of the Sky 
and Air, by varying its own Colour. 
But had we not better ſeek for a 


Phenomenon nearer ourelves in the 


Nation of Gallantry and Politeneſs, 
which can be explained by the Eugliſb 


Syſtem alone? Why ſhould the Belles 


of that happy Country lay on more red 


when they appear in the Boxes at an 
pera, than when they embelliſh with 
their Charms the agreeable Walks of 


O 


the Thuilleries? 


0 - 
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might diſtinguiſh Colours by their Feel- 
ing, even in the Cartefian Syſtem which 


> 4 4 C 
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\ You lead Sir Jaac Newton's Syſtem, 
bid the Marchioneſs, into Places where 
you would have found it very difficult 
to lead its Author, Not if you, ; Madam 
| anſwered I, had been there. 
be Light of a Candle is not Fn 
white a8 that of the Day; it . a yel- 

lowiſh Caſt, and viewed thro' a Priſm, 

yellow appears the moſt ſhining Colour 
in it. The leſs then the Spaniſb Wool 
is charged, or in other Words, the more 
it reflects other Rays befides the red, 

the ſtronger will 5 yellow appear, 
which is the predominant Colour in this 
Sort of Light; jaſt as in a Chamber 
where the Light enters thro coloured 
Curtains, the Objects in the Chamber 
will the more caſily take the Colour of 
the Curtains in Proportion as their own 


fi Colour is weak and faint. This is evi- 


dently a Reaſon why the Quality of Spa- 
nb Wool ſhould be augmented for the 
Opera, that neither is Cheeks of the 
Ladies, nor the Eyes of their Admirers 
may loſe any thing, but find the ſame 
Advantages by the Light of the Even- 


OO that of the Day. 
b In 


. 


be it of what Colour it will. 
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Precaution would be entirely uſeleſs; 
for if the'Spamyb 


manner modify that of the Rn, 


M,uſt it not be a Mortification, aid 
the Marchioneſs, for the Ladies of this 
happy Climate (ir they ever have Time 
to conſider it) not to have a Syſtem in 


their own Country able to explain this 
Phænomenon in their Vermilion, but be 


obliged to call a foreign one from beyond 


Sea to their Aſfiſtance? So much the 


more glorious is it for this to extend its 


This is not the only one, anſwered I. 
If you would not have a blue appear 
green by Candle-Light (which might 
Jiſconeert the Harmony of a Suit of 


Cloaths, and cauſe innumerable Cha- 


grins) you muſt be careful to chuſe it 
very clear, otherwiſe the blue Rays 
mixed with the yellow, which the Silk 
nr b xe bm he. are ay moors} by 


unte 


2119 
In the Carteſun Syſtem” this wiſe 


Wool can modify the 
Light of the Day, it would in the fame 


Empire over all Nations, even ſo far as 
to give them Leſſons for the Toilet. 
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Candle-Light; might F — it 
appear green. 

Theſe are the Gordian Knots 4 the 
Optic Science, which this Syſtem diſſolves 
without eluding the Oracle. Theſe 
Phænomena — to every other 
9 Syſtem, are without Difficulty explained 
in this. Every ambiguous Explication, 
every Proof that has not the Force of 
Demonſtration, is iptively poten by the 
Newtonian Philoſi 
An Analogy, for Inſtance, Shoes 
between the Production of Colours and 
that of other Things, which would ſup- 
ply another Syſtem with à Proof, can 
ſerve aaly for Ornament and Luxury to 
this. + 
It bas — lately Alm chat In- 
ſects, Men, Animals and Plants, inſtead 
of being continually te· produced by Na- 
ture, only unfold themſelves from their 
reſpective Plants or Seeds (in which they 
are really contaiped) whenever they find 
2 proper Diſpoſition for it; that is, both 
Animals and Plants wait for a proper 
Repoſitory, certain Juices, Degrees of | 
Heat, and other T hings requiſite to = 
old 


duced at every Refraction, 


tains them within ith 
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fold them: In the like Manner Co- 
lours arg not, as was ones believed, pro- 


or Reflection, 
or ſome other ſimilar Cave. but unfold” 
chem if I may uſe the Expreſſion, 
from the Boſom of Light, which con- 
”: whenever 1 it is 
rafracted by a Priſm, or reflected from 
the Particles of Bodies. And this Me- 


thod of their Production ſeems much 
more . agreeable to the univerſal Laws 


and eftabliſhed Order of Nature. 
After the ſame Manner appears the 

Colour, of, the Rainbow, the coloured 
Circles ſometimes ſeen round the Sun 
and Moon, and thoſe of a cettain Light, 

which is often ſeen towards the Northern 
Parts of Heaven, and ; called Aurora 
Borealis, 

0. Whatever 3 Wb Magnificence; 


- replied;the..Marchionefs, ' Nature has 


diſplayed. in ſo great a Variety of Co- 
loars, ſhe ſeems to have obſerved ſome 
Frugality in their Production. At leaſt 
the Newtonian, Nature. appears to me 
a better QEconomiſt than the Cartefian, 
The un has s mays wow a Magazine 
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and Reſervoir of Colours, which ſhe pro- 
duced once for all inſuſceptible of 
any Alteration, only with a certain Diſ- 
poſition that "renders hem capable of 
being fromm each other, and 
ſhewing us by this Separation a Colour, 
which all united and mixed together, 
they could not do; whereas the Carte- 

fan Nature's every! Moment obliged to 
give new Rotations to her Globules, 
and at every Refraction and every little 
Circumſtance, confider in what Manner 
to vary them. This muſt be an infi- 
nite Fatigue to her, and a Wo! Ahh aces 
Application of Thought. 
But theſe Diſpoſitions, arifvered T, 

which che Colours have to ſeparate 
themſelves, and which vo ſo greatly 
admire, however convenient they may 
be to Nature by ſparing her ſo much 
Trouble and Thought, are fometimes 
very inconvenient to um. 
Inconvenient? replied the Marchio- 
neſs. Is it-not to theſe we are indebted 
forthe beautiful Variety of the World? 
How tireſome and nt would it 


hy for us to * in : Obects a Repe- 
tition 
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tition of the ſame Colour! You appre- 
bend it, anſwered I, to be a great Evil 
always to ſee the World in Chiaro gſcu- 
70; if I may uſe that Expreſſion, and to 
be obliged to be dre ſſed always in 
the ſame Colour, and what is worſe, in 
a Colour like that of your own Com- 
plexion. You, may add, replied ſhe, the 


Dread of lofing a Topic of Diſcourſe 
ſo very N Ladies. 


All theſe Misfortunes, anſwered 1 


and this terrible Addition of yours 


would happen, if the Rays had no 

Diſpoſition to ſeparate from each other, 
or if they were all of the fame Colour. 
The _ Cameleon and wrinkled Faces 
would be confiderabls Loſers too. Some 
of theſe, without the Trouble of chang- 
ing their Skin, are diſcovered in * 
Space of twelye, or at moſt twenty 

four Hours to change their Colours. 
Aſtronomers on the other Hand 
would gain no ſmall Advantage if the 
Rays were inſeparable and of the ſame 
Colour. And what would not an Aſtro- 
nomer ſacrifice to determine the exact 
Time of an 3 of Jupiter's Satel- 

2 


lites, 
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ites, or to get a diſtinct Sight of the 
Occultation of 'a Star by the Moon? 
Theſe are a Set of People whoſe Looks 


are always directed to Heaven, and have 


0 very little Regard for our Earth any 


farther than as ſhe is a Planet, and upon 
that Account enters into the cæleſtial 
Syſtem. This is all they regard in her, 
85 therefore would feel very little Con- 
cern if the Ladies of this Planet were 
under an Impoſſibility of changing every 
Day the Colour of their Cloaths, or 


ſubject to many other the like Incon- 


veniencies. 

But what Oppoſition, replied the 
Marchioneſs, can there be betwixt th 
Separability of the coloured Rays and 
the Obſeryations of. theſe Gentlemen, 
to make them quarrel with us for the 
Pleaſure we receive from this Variety? 
There is a very great Oppoſition betwixt 
them, anſwered I, and you will be ſoon 
convinced of it, when I tell you that 
the Separability of the Rays is preju- | 
dicial to the Perfection of Teleſcopes, 
which Aſtronomers regard as their very 
Eyes. J before n affirmed 2 

ha n- 
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Convex-Glafſes, of which Teleſcopes are 
compoſed, unite the Rays, which pro- 
ceeding from a Point, fall upon them 
into another Point. But the Truth is, 
I ſpoke rather with Regard to what they | 
ſhould do than what they really do. 
You ſeem, ſaid the Marchioneſs, to have 
repreſented theſe Glaſſes in the fame 
Light as tragic Writers do their Heroes; 


for theſe generally chuſe to feign them 


what they ought to be, rather than imi- 
tate their Characters ſuch as they really 
are. 

It muſt be confeſſed, Madam, that 1 
uſed a Sort of poetic Licence in telling 
you Convex-Glaſſes united the Rays into 
a Point, for it is not ſo truly a Point as a 
little Circle. This Circle, which is called 
the Abberration of the Light, proceeds 
from two Cauſes, the Figure commonly 
given to the Lens, and that Diſpoſition 

which the Rays of Light have to ſepa- 
rate themſelves when they are refracted. 
But indeed the Figure of the Lens is 
but a very ſmall Obſtacle when com- 

ra to that of the different Re- 
rangibility. Al attempts therefore 
G 3 — re GD 
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to render Teleſcopes more perfect by 
giving a new Fignre to the Lens, ſo as 
to make it unite the Rays truly in a 
Point, would be in vim. 
In the Golden Age, of which the 
Poets give us fo many fine Deſctiptions, 
when the Rivers flowed with Milk, and 
the Oaks diſtilled the fragrant Treaſure 
of the Bee, when the Rams appeared 
in the Meadows arrayed in native Pur- 
pi, and the Lamb diſplayed its vivid 
arlet to the gun, before the Hand of 
Art had taught the Fleeces to imitate 
different Dies: In theſe happy Times, 
tis probable, the Teleſcope would have 
given a more diſtin View ef the Ob- 
jects of Nature herſelf painted in their 
genuine and beauteous Colours, when 
the Heart of Man, animated with purer 
Paffions, appeared without Diſguiſe, 
and Love had not yet learned to figh by 
Cuſtom or Art, nor ever wept from any 
Motive-but Joy. But in our Iron, Age, 
in which both the Paſſions and Colours 
have degenerated from their original 
Purity, whatever be the Figure 1 the 
| | ns, 
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Lens, the Point, where the blue or green 


Rays unite, will always be different 
from that of the yellow and red; there 
muſt always be an af the 


Light; and that little Circle will never 


become a Point. Tbis is a Circcum 


ſtance yery inconvenient, for Aſtrono- 
mers, | whoſe Affairs require that every 


thing ſhould be — * 
but this Cucie where the Rays unite 


inſtead. of the Point where. they ought 


to unite, or the different Refrangibility, | 


which is the Cauſe of their uniting) thus 
Irregularly, is a great Obſtacle to the ob- 


taining the- FEaaneg which Aſtreno- 
mers deſire. 


Theſe accurate n fi the, 


muſt, haye, Patience, and. pray. for the 
Return of the Golden Age. In the 


mean Time they muſt Ame their Des 
ſires and Wants as other reaſonable Men 


do, and be contented with the different 
Refrangibility of the Rays inſtead of 
that very great Diſtinctaeis in Objects 
which they deſire. It is not poſſible to 
have all Things at one Time ia 

this Word. 15 the Knowledge of = 
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wany ne and ſurprifing Pr 
Light ſo very ſmall an Acquirement, that 
they cannot be ſatisfied without fome- 
tbing more? Their Deſires and their 

| Wants however are fo reaſonable, ſaid I, 


operties of 


and have ſo great a Connexion! with 
thoſe of other People, that Sir Haoc 
Newton has thought upon a Method of 
ſatisfying them. With his own Hand 
he ground Glaſſes for Teleſcopes of a 


new Figure, in order to cotrecł the De- 


ficiency of ordinary Lenſes. Then Was 


the Time to have All or r hereafter hope 
for Nothing. 


While his Mind was -Invployed in 


this Thought a new Scene of Optics 


opened to his View, he diſcovered the 


different Refrangibility of the Rays, laid 


aſide the Work be had begun, and in- 
vented a new Teleſcope, in which a po- 
liſhed Minor ſupplies the Place of what 
in ordinary Teleſcopes is called the Ob- 


| ject-Glaſs, and which had the greateſt 
3 Share 1 in the Abberration of Light. 


I myſelf have ſeen the firſt Teleſcope 
of this Sort, worked by thoſe Hands 


which had pointed to the Planets their 
Road 
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Road in the vaſt Deſarts of a ik" 4 3 
and opened to Geometry the immenſe 
Carier of Infinity. This Inſtrument is 
preſerved in a- City of England where 
- Philoſophy and Politeneſs hold a mu- 
tual Empire; with this are treaſured up 
thoſe Priſms which the firſt Time diffe- 
rently refracted the Rays of Light in 
the Hands of our Great Philoſopher, 
ſeparated its Emeralds, Hyacinths and 
Rubies, and unfolded to human Eyes 
the celeſtial Riches of the lucid Robe 
of Day. 

In the Reflection from a Mirror the 
Rays are not ſeparated as they are in be- 
ing refracted thro a Lens, conſequently 
the Objects may be much more di- 
ſtinctly ſeen. 

It bas been tried in Tah (for even 
among us Truth and Sir 1/kac Newton 
have their Admirers) that if a diſtant 
Object, the one Half red and the other 
blue, be viewed with an ordinary Tele- 
ſcope, this Inſtrument muſt be con- 
fiderably ſhortened to give a diſtin& 
Sight of the blue Half, and on the con- 
| 1 muſt be lengthened to ſhew the 

G 5 red 


o-- -2 


/ 
. 
1 
| 
1 
£ 
N 
] 
| 
1 
11 
: 


130 ' Diarocus'V. 
ted diſtinctiy; whereas in Sir. Iſaac 

Newton's Teleſcope they appear equally 
diſtinct with the ſame Length. 


This reflecting Teleſcope has beſides 


another Advantage over the ordinary 


ones, for one of Sir aac's Invention 
one Foot long is equivalent to one of 
twelve in the common Sort; and one 


of forty Foot, to a hundred. And 


this is another Convenience to Aſtrono- 
mers who find great Difficulty in ma- 


naging long Teleſcopees. 
It is well for us, replied the Marchio- 


neſs, that theſe Aſtronomers will be now 


contented, for it ſeemed before a pretty 
difficult Matter to pleaſe them. How 
is it poſhble, anſwered I, for them not 
to be ſatisfied with Sir Jaac Newton, 
who ſeems in every Thing to have ſtu- 
died their Advantage? 
His Syſtem of Optics (beſides pro- 
curing them a more convenient and per- 
fect Teleſcope) has vindicated the 
Honour of Aſtronomy from an Aſper- 
ion, which ſeemed in ſome Meaſure to 


grace it in the Eyes of the World. 
Tou are not ignorant that the Honour 


of 


that means deprive us of his Li 


e 
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of this Science among Men.” conſiſts 


$ principa pally: in its exact Prediction of | 
Eclipies and Events, no leſs obſervable 


to ike 1 ik — to vulgar Eyes. 


Thales 12 tus Was Teverenced 


among the (Greeks, like a Ged for 


having predicted the Vear in which 
an Eclipſe of the Sun was to happen, 


that is; when the Moon would be inter- 
poſed betwixt us and the Sun, and by 


As Aſtronomy ſucceſſively "2 
more perfect, what would have cauſed 


a Temple to be ęręcted to 2; Theles,, 


would only diſgrace a Hal, Caffni mi, or 


a Manfredi. 


The Obſervatory i is required, to cher 


the preciſe Minute in which the Eclipſe 


will a arte; and its exact Quantity, 
or in other Words, whether the Mo n 


will obſerve the whole Sun or only a 
Part, and how much, N the ob- 
fcured Part will be. 


Not long fince all the Calcylations 
of the maſt celebrated Aſtronomets had 85 
predicted two total Eclipſes, whoſe prin- | 
abel 3 e in not bein » 

way 
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very common, and in Mee eit a 
ſudden and unſeaſonable Night. An 
Event which tho foretold and expected, 
never fails to tetrify that whimſical Spe- 
cies of Animals called Man, that Azy- 
lum of the ſtrongeſt Contradictions, 
nouriſhed by long Hopes, impetuous 
Paſſions, the moſt evident Truth and 
the moſt palpable Error, capable of 
making Attempts beyond the Powers of 
his Nature, and ſubject to Fears which 

his Reaſon contradicts. 

All the Philoſophers got up very early 
on the Days appointed for this Specta- 
cle, in order to prepare themſelves for 
Obſervation. They all waited in the 

Midſt of the Eclipſe to ſee the Light 
of the Sun entirely extinguiſhed, and 
4 moſt gloomy and profound Night 
emerge from the Splendor | of a Ade 
Day. But the Event was contrary to 
their Expectations. There remained 
round the Moon a luminous Ring 
which made ſome falſly take them for 
annular Eclipſes. When the Sun is 
neareſt to the Earth, and the Moon at 
the greateſt poſſible Diſtance, if there 

happens 


haps in theſe Clreomitahees a Cen- 
tra]. Eclipſe,” as they call it, the Moon 
cannot hide all the Sun, but there re- 
mains all round its Edge a luminous 
Border reſembling a Ring. But Aſtrono- 
mers gained nothing by this Explication, 
which was of no Signification in the 
preſent Caſe, and the World was but ill 
ſatisfied with Aſtronomy which is now 
believed an Impoſtor. The one mur- 
mured and were diſcontented, while the 


other racked their Brains to find the 


Reaſon of this Ring, which had the 
Confidence to appear in 5 of all 
their Caleulations. 


Some laid che Fault upon a G 


nous Atmoſphere which incompaſſes 
the Sun, as our Air does the Earth, 
and became viſible when the greater 
Light was obſcured; others accuſed 
the Atmoſphere of the M. oon, which 
being illuminated at the Time of the 
Eclipſe, appeared like a lucid Ring: 
But unhappily for them the firſt 
was innocent, and the ſecond ſeemed 
705 doubtful, pc it might appear 
ana 3 
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. a Mark of their Conſternation, 
than an nen of the Phznome- 


20d find my @lf greatly affected with 
£4, Concern, ald the Marchioneſs, for theſe 
unfortunate Aſtronomers abandoned by 
Heaven and Earth, and in the utmoſt 
Danger of loſing. their Reputation. It 
is however the Office of Humanity to 
have Compaſſion on the Afflicted. 
They muſt we Recourſe, anſwered l, 
to the Newtonian Oracles if they would 
ſilence the Voice of Calumny. Theſe 
were the Anchor of Hope in the pre- 

ſent calamitous State of Affairs. 
When the Rays of Light paſß near 
the Extremity of a Body, they bend 
and incline towards the Body itſelf, 
and are thrown into its Shadow. If 
the Edge of a Knife be placed in a 
Ray of Light in a dark Chamber, the 
Rays which paſs at ſome, Diſtance from 
it, appear to bend and approach nearer 
its Back. Grimaldo was the firſt who 
obſet ved this Quality which is called 
the Diſfraction or Infection of Light, 
and our Philoſopher afterwards illuſtrated 
| it 
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artificial Moons, which ta to the 
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it with many new Experiments ; and 


tho he did a pan deat,” defired to do 


ſtill more. 

The ſolar Rays which pen near the 
Edges of the Moon muſt bend and caſt. 
themſelves into the 'Shadow of the 
Moon herſelf. Obſervers then, who in 
the Time of an Eclipſe are immerſed 
in this Shadow, muſt receive theſe Rays 


bent from the Edges of the Moon, and 


ſee a luminous Ring round her, a Sort 
of Twilight reſembling that which we 


ſee in the Evening and ſometimes in 


the Morning, at the Horizon. The only - 
Difference between our Twilight and 

this Ring is, that the firſt is occaſioned 
by the Refraction which the Light fuf- 
fers in coming from the Celeſtial Spaces 
into our Air, and the ſecond by the Di 
fraction which it undergoes in paſſing 
near the Moon: But both are com- 


poſed of Rays which do not cem 
deſtined by 3 for that P | 


urpoſe, 
To give a ſtronger Confirmation that 
this is the true Reaſon of this Rin 


8 
there have been made ſeveral Globes of 


Sun 


136 DiALOGUR V. 
Sun and full Moon, have ſhown upon 
Earth the Effects of that Diffraction 
which had appearod ſo fatal to Aſtrono- 
my in Heaven. 
_- Aſtronomers, replied the Marchio- 
neſs, have certainly great Reaſon to be 
ſatisfied with Sir 2 Neuron and his 
Difration, which has delivered them 
from ſuch eminent Danger. But I muſt 
"confeſs myſelf to be yet throughly diſ- 
contented with it. Will you permit 
me to aſk why thoſe Rays which paſs 
at ſome Diſtance from Bodies, muſt be 
inflected and bent? The Idea which 
this new Property of Light preſents 
me with, is ſo very ſtrange that I can- 
not conceive it. I find, anſwered J, 
you are more difficult to fatisfy than the 
-Aſtronomers themſelves. You defire to 
know. the Cauſe of this Diffraction. 
Well, I'll inform you, but you muſt pro- 
| miſe not to draw back and frown when 
I tell you it is the Attraction which Bo- 
dies — upon Light. The Attrac- 
tion! ſaid the Marchioneſs with an 
Air of Surprize. Vou ſay this either to 
5 11 at my Credulity, or . my 


too 
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too preſumptuous Cutioſity. What, 


do Bodies attract the Light as a Load- 


ſtone does Iron? What ill Conſequences 
would ariſe ſuppoſing it were ſo? an- 
ſwered I, Or . — how great an Ad- 
vantage has the Science of Optics in 

2 gained from this Auraction 
Eu Light and Bodies, as all Natu- 


ral Philoſo 2 in general has from the 


univerſal Alira of Matter, of which 
that between Bodies and 1 is a 
Conſequence? aft 1 


Attraction is the Key: of all Philo- 


phy, t the great Spring that actuates the 


Frame of Nature; the univerſal and 
_ myſterious Force diſcoyered and calcu- 


lated by Sir Taac' Newton, propoſtd to 


the Examination of Philoſophers by 
the great Lord Bacon, and obſcurely 
fung by the Britiſt Homer.” | >. 

The Marchioneſs recollected herſelf, 
and looked very attentively in my Face 
to ſee whether I ſpoke in Earneſt; Do 


you tell me ſeriouſly, ſhe replied, that 


all Bodies are attracted? This is quite 


a new World to me when I am an ut- 


ter Stranger and Foreigner. Do not be 
: diſ- 
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| diſcouraged, ſaid I, fer chis bas hap- 
pened to many profeſſad Phitolaphers 
who, bee es againſt this Attrac- 
tion, affirming, that to admit it is in- 
ttodueing into ” Philoſophy cettain oc- 
cult Qualitic which the Ancients ſup- 
poſed: in Bodies, ſoch as Sympathy, 
Antipathy. and the like, whoſe Num- 
bers multiplied with the Phænomena 
thenfehres, by the Aſſiſtance of which 
they in an Inſtant explained, os rather 
perplexed every Thing 
They farther add, that it is recalling 
thoſe occult Qualities from thoſe Colleges 
of Europe, where Ignorance ftill affords 
them an Aſylum to introduce them into 
true Philoſor phy; from wheace they for 
the Happe of Mankind had hare 
baniſhed by the Authority of Reaſon. 
But all theſe Objections ſignify no- 
thing, for Attraction is ſo ſat from being 
an occult, that it is an extreme! 
euillen. Quality of Matter, on w 
clearly depends the Explication of Dy if- 
fraction, Refraction ifelf, and innume- 
rable other Things. It is not a Name 


without Reality. invented to explain 
15 | | two 
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two or three Appearances, but à general 
Principle diffuſed thro' all Nature, and 
extends from the ſmalleſt Grain of 
Sand to the greateſt Planet. "The Peri- 
patetics reſembled thofe Ancients, who 
for every little River or Tree, nay even 
for the Fever or the Cholic, created a 
new Deity. But Sir Jaac Newton ap- 
pears as a great Philoſopher, who by the 
Help of Attraction eſtabliſhes the Exiſt - 
ance of an all-powerful, ' infinite and 
only God, the Supreme Director of the 
whole Frame of "Nature. 

Sir Jaac Newton (when he affirms 
that Light in paſſing near the Extre- 
mity of Bodies is attracted by them, 
does not pretend by that to give a com- 
Pore Explication of Diffraction; all 

e undertakes 1s only to point out that 
Property of Matter on which the Ex- 
plication of Diffractian depends, but 
the Cauſe of this Property is to ſeek: 
This he commits to thoſe Philoſophers 
who have ſuperfluous Time enough to 
throw away in Search of a Thing 
which appears above the Reach of hu- 
man Faculties. In ſhort, all that Sir 

| T/aac 
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Jaac Newton attempts is to eſtabliſh 

as. and the general Properties of 
Matter, and from theſe geometrically 
to deduce Phænomena and Effects; and 
this is the Order we have hitherto ob- 
ſerved in our Niſcourſe upon Light and 
V TRA LI? Bet 
This new Property, replied the Mar- 
chioneſs, is of a Nature which my 
Thoughts cannot ſo eaſily come into. 
This is one of thoſe hiſtorical Facts of 
which it is impoſſible to get a perfect 
Intelligence without entering into the 
Cabinet. I underſtand, or think I 
underſtand, how the Rays of Light 
vre differently  refrangible. This, 
among many other Things, is very intel- 
ligible. But that Bodies ſhould attract 
the Light, and that at a certain Diſtance 
too, and in general that every thing 
ſhould be mutually attracted, ſeems to 
me very difficult to conceive. | 
Some Remains of Cartefianiſin, an- 
ſwered I, which you are not yet entirely 
tree from, deceives you in this Point. 
Perhaps you have hitherto flattered 
5 . your- 
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yourſelf that Refraction ariſes from 


ſome one of thoſe Cauſes which in 
treating upon the Carteſſan Syſtem were 
rendered ſo familiar to you, and upon 
this Account you think Refraction more 


intelligible than Diſfraction. Sir Jſaac 


Newton himſelf appears in ſome Places 
to have indulged the Prejudices of this 
Sed. In order to ſpeak the Language 
then current in Philoſophy, he ſaid, that 
Attraction perhaps might be the Im- 
pulſe of a ſubtile Matter proceeding 
from Bodies. But in Fact after he had 
proved 'the Heavens to be. empty, and 
the Celeſtial Bodies mutually attracted 
in thoſe vaſt Spaces, what Room did 
there remain for the Impulſe and ſub- 
tile Matter? He ſeems to "reſemble 


certain Authors, who, to make their 


Hiſtory agreeable to any particular 
Nation, are ſometimes obliged to in- 
terſperſe it with fabulous Epiſodes, and 
give it the Air of a Romance, Is it not 
a great Reproach upon Mankind that 
even the Truths of Sir Jaac Newtoi 


were obliged to uſe ſome little Artifice ' 


in 
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ia order to meet with 2 Reception 
among them?; 


Is not this rather an Artifice of yours, 
interrupted the Marchioneſs, to ſurprize 
me by a Motive of Honour, and in this 


Manner make me believe that 1 have no 
better Conception of the ſubtile Matter 


than of Attractions, or how Bodies 
ſhould be indued with Motion, for 
Example, than with that which you 
rightly term a myſterious Force? 

Your Illufion, anſwered J, proceeds 


from hence, that you are familiarized 


to one Idea and not to the other. You 
ever ry Day ſee Bodies move and. mu- 
tually communicate their Motion, 


but you have never ſeen them atira? 
each other. You are ſurprized at At- 


tration while Motion appears to have 
no Difficulty. In this you differ from 


: Philoſophers who like Poets for the So- 


tion of any difficult Point are obliged 


to have Recourſe to the Divinity for the 
Explications , both of Motion 5 its 


Communication. 


p A. Portugueſe accu ſtomed to reve- 


rence Spectacles upon the Noſe Pe the 
1 
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graveſt Perſons as a Mark of the great- 
eſt Dignity, ' would y be ſur- 
prized to ſee a Chingſe Mandarin let his 
Nails grow to an enofmous Length for 
the very ſame Reaſon. And the Cauſe 
of his being ſurprized in one Caſe and 
not in the other is, that a long Habit 
has connected in his Mind the two 
Ideas of Honour and Spectacles Which 
have nothing in common with each 
other, but has not connected thoſe of 
Honour and long Nails. I ſhall at 
leaſt deſerve more ſſion than the 
Portugueſe, replied the Marchioneſs, | 
becauſe the Surpriſe of ' ſeeing Matter 
united to Attraction inſtead of Motion 
will I believe be common to all Oountries. 

As univerſal and excuſable as this 
Surpriſe may be, I anſwered, it muſt 
however at laſt) fabmit to Reaſon, iu 
you had never ſeen Bodies move it would 
have been itmpoſſible for you to 

how Motion would be joined with Ei 
tenſion and mutual Impenetrability, 
which would be all he C alitics you 
_ would then have bean with 


It 1 Is e een which has made yo 


admit 


P 
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admit this Property in Matter, and O 
ſerration muſt make you allow. Attrac- 


tion. We are as yet but Children in 
this vaſt Uuiverſe, and ate very far from 


buaving a compleat Idea of Matter; we 
are utterly unable to pronounce what 


Properties are agreeable to it, and what 


are not. We ſee Bodies in very near 


the ſame Manner as a Perſon; who 
ſhould receive his Senſes by little and 
little. It would certainly be great Te- 
merity in him to affiem that there 
cannot; be a Property in Matter ca- 

pable of moving the Eye, and ſhould 


a — a Reaſon for this Aſſertion, that 


di neyer been able to abſerue 17 


lch Þ rty. ine 


Tbia Perſon, would not act like the 
Qontefiangi who form a World and a 


Man zuſt as their own. Caprice directed 
them; he would grow more cautious in 
limiting the Power of Nature and pro- 


nouncing the Qualities of Bodies, in 


roportion as he ſhould acquire new 
genſes, vhich would every Day furniſh 


him with 0 170 n e of theſe 


wa 9 H01. EVI Ws e 
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Philoſophers may be ſaid in ſome. De- 
gree to acquire new Senſes, or rather 
thoſe they before had become every Day 
more refined, and are by that Means in 
a Capacity of perceiving what perhaps 
they had once no Idea of. Hence 
it evidently follows, how very cautiouſly 
they ought to proceed in aſſigning the 
Number of Properties in Matter. It 
ſignifies nothing to ſay that ſome are 
more intelligible than others, for to ſpeak 
ingenuouſly, they are all equally myſte- 
rious to us, orgy Nn £04) Bis} 
Will you any longer make a Diffi- 
culty, . to admit Attraction as 
a Property of Matter when it is proved 
ſo many Ways, and principally. by the 
heavenly Phænomena, which give the 
moſt ſhining Teſtimony to a Thing 
that you yourſelf ſo evidently de- 
monſtrate the Truth of? I aſſure you 
for my Part I ſhall never look for any 
farther Demonſtration of it than what 
you afford. ü ee | 
But I, replied the Marchioneſs, ſhall 
not be ſo eaſily ſatisfied, for I have need 
of the- daily Atteſtation of *all Heaven 
2 * itſelf 


ho n they cannot 


tions in Geometry, which you may 
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itſelf to convince me of a Thing which 


t appears ſo ſtrange and ſurpriſing. 
Je 18 abſolutely needful 'then, con- 


| tinued I, to give you a full Conviction 
of it. And indeed it would be doing 


a great Injury both to Sir Jaac Newton 
and yourſelf, to endeavour to make you 
believe a Thing without giving you 
good Reaſons. I am ſorry this Syſtem 
cannot be explained to you with all the 
Force of thoſe Demonſtrations and Cal- 
culations which accompany it; without 
theſe you muſt certainly loſe a great 


deal. I will have Patience, faid ſhe; if 


I cannot fee it in all that Luſtre in 
which it would appear to a Mathema- 
tician, and will act like thoſe Virtuoſi, 
get a Picture 
content ies with the Copy of it. 
J flatter myſelf you will render it as 
like the Original as poſſible. It is at 


preſent too late, I replied, for this Expe- 


dition. To-morrow we will aſcend 
into Heaven, and from thence bring At- 
traction down in Triumph to Earth. 
Some Aſtronomical Facts and Propoſi- 


ſafely 
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ſafely believe upon the Word of Sir 
Tiras Newton, (hall ſerve for a, Hippo- 4 
gryph, or flying Car, to ment us to 1 
the Skies; a 
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Expoſtios of the Newtonian n.. 
verſal Principle of pes. ion, 
and Application of this Prin- 


"I" to Opttcs. | 
0 O N 0 LVU S810 N. 
T HE next Morning the Marchio- 


neſs no leſs impatient for Attrac- 
tion than ſhe. had been for: all 
the reſt, after a few ſhort Compliments, 
began, It is now Time to mount our 
Hippogryph, and give him the Reins. 
He will not grow weary, anſwered I, 
for a little Journey, if I can remember 
certain horrible Numbers. | 
All the Planets revolve at various Diſ- 
tances round the Sun, who is almoſt 
nine hundred thouſand Times bigger 
than the Earth, and forms-the Centre 


of their Motion, while he remains in 


\ 
* 


and ſome Hours, the Earth, as you 


: Relation between the 
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the Tranquillity of a Majeftic Repoſe. 
Neareſt the Sun, at a Diſtance however 


of thirty two Millions of Engliſb Miles, 


is the little World of Mercury, then fol- 


; — the lucid Orb of Venus fifty nine 
*. ow diſtant, then our Earth eighty 
onè, 


Mars at one hundred and twenty 
three, the enormous Bulk of Jupiter 
four hundred and twenty four, and the 
vaſt and ſlow- moving Saturn, ſeven 


| hundred and ſeventy ſeven Millions of 


M. les. © 
— Theſe all preſerve this Wenn Order 
in their Motions, that thoſe neareſt the 


| Sun compleat their Revolution or Or- 


bit in a ſhorter Time, and the moſt diſ- 
tarit in a longer: Thus Mercury finiſhes 


his Revolution in eighty eight Days, 


Venus in two hundred and twenty four 


already know, in a Vear, Mars in abnut 
two Years,  Fupiter i in almoſt twelve, 


and Saturn in about Wen nine Years i 


and a Half. 
There is 0 great a” 


Deperidancs and 


lutions of the Planets and their Diſtan- 
bg 


periodical Revo-- 
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ces from the Sun, that if we know the 
Diſtances of any two (of the Earth and 
13 for Inſtance) and the periodical 
Time of one, (ſuppoſe of the Earth) by 

a certain Rule we may find the perio- 
dical Time of the other. | 

I ſhould have a much «clearer Idea 
of your Meaning, ſaid the Marchioneſs, 
if 1 had firſt read Fontenellès Plurality 
of Worlds to convince me of the Mo- 
tion and Agility of the Earth. As you 
are now ſo great a Proficient in Philo- 
ſophy, I replied, you muſt ſeek the true 
1 of this Motion 1 in . 
There have been obſerved certain Ap- 
pearances in the Stars which ſome ima- 
gined to be Conſequences of this Mo- 
tion, but others who ' examined it 
more ſtrictly, have diſcovered theſe Ap- 
pearances to be contrary to the a 
ſuch a Motion. The Motion of Light 
which is a conſiderable Time in com- 
ing from the Stars to us muſt ſtrangely 
vary their Appearances, and ought to be 
conſidered in Conjunction with the 
Earth's Motion Wor the Sun, in order 


to 
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to give a right Deciſion of the Queſtion- 
The Sagacity of the Eng/;/b Philoſo- 
phers has in Fact united theie two Mo- 
tions, and by this Means they explain 
theſe ſurprizing and various Appearan- 
ces which in any other Syſtem are ab- 
fſolutely ., inexplicable. And thus we 
have attained to the Certainty of a 
Thing proved a thouſand Ways, but 
never ſtrictly demonſtrated by any. . 

The five Planets in whoſe Number. 
we may ſafely replace our Earth, are 
called 3 diſtinguiſh them from 
other ſubaltern Planets. which revolve 
round a Primary as the Moon does 
round our Earth, the four Satellites of 
Jupiter round that Planet, and five 
round Saturn; and theſe " Sabalterns 
are called ' Secondaries,. Theſe laſt a- 
gree with their Primaries in . obſerving, 
this Order, that the neareſt. compleat 
their Orbit in a leſs, and the moſt diſ- 
tant in a greater Time; and they keep 
this Law with the Game Exactneſs and 
the ſame Relation as their Primaries. do. 
Another Law in which the 
and nde Planets agree is, 04 
H 4, 
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do bk delcribe equal Parts of Orbits in 
equal Times, but ſuch Parts of Orbits 
as to- make their Areas equal. That 
ans 25 may better underſtand this other 
Law of their Motion, you are to ſup- 
poſe that the Orbit of a primary Planet 
is very near a Circle which the Sun is 
not placed directly in the Center of, but 
a little on one Side. Imagine a Line to 
be drawn from that Point of the Orbit 
where the Planet now is, to the Sun, 
and another Line to be drawn from 
that Point where the Planet will be 
twenty four Hours hence. The Space 
contained betwixt the two Lines drawn 
to the Sun, and that Part of the Orbit 
which the Planet has deſcribed in twenty 
four Hours, is called the Area, and will 
be equal to another ſuch Area, that 
the Planet will deſcribe in twenty four 
Hours more; and thus in equal Times 
the Areas will be always equal. 
The Areas then, as Aſtronomers 
eſs it, are pr rtional to the Times. 
Thus if 1 Billed of every four Hours we 
put twelve, which is one Half, an Area 


deſcribed in thoſe twelve Hours will be 
| my 


* * 
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only one Half of the. Area * 
the 24; and ſo, if we take a third or 
fourth part of the Time, the Areas de- 
ſcribed in that third or fourth Part, will 
be the third or fourth of thoſe deſeribed 
in the firſt Time; and if that Time be 
doubled, the Area deſcribed in it will 
be doubled likewiſe, and ſo on. This 
Law which the primary Planets obſerve 
with Regard to the Sun, the ſecondary 
Planets obſerve with Regard to the Pri- 
mary, round which they revolve; and 
this Primary is the ſame to its Satel- 
lites, as the Sun is to the Planets of the 
firſt Order. 

I am extremely pleaſed, ald the Mar- 
chioneſs, -with the Agreement between 
theſe two Sorts of Planets. | I regard. 
the Sun as Monarch of the immenſe 
planetary Realm, in which the primary 
Planets are the Grandees and Nobles; 
ſome of theſe, poſſeſs certain Diſtricts 
where they exerciſe the ſame Juriſdic- 
tion in little which their Sovereign does 
in great, but all ſhew their Dependance 
by revolving round him alone. 
Our Earth is in Poſſeſſion of a little 
Prin ce, where ſhe exacts Obedience 
Med br”, | H 3 | from | 
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from the Moon; and tho ſhe cannot 
vie with Jupiter or Saturn who have 


a a greater Number of Dependants, ſhe 


is certainly ſuperior to Mars, Mercu 
and Fon 5 hte none; ic 4 
Your Similitude, anſwered I, would 
be juſter in the Cartefian Syſtem of 
Vortices where theſe Juriſdictions ſeem 
very well eſtabliſhed ; and it would be 
the more ſo, becauſe this philoſophical 
is fond of imbelliſhing itſelf 
with Compariſons and Similies, and 
ſometimes makes them even ſerve for 
Reaſons. But the two Laws I have 
mentioned to you, will not ſuffer it. 
Indeed it is Pity we are obliged to aban- 
don theſe Vortices, that preſent the 
Mind with fo clear, fo natural and fim- 
ple an Idea. The Planets, ſay the Car- 
 Fefians, revolve round the Sun, becauſe 
a certain Fluid in which they are im- 
merſed turns round too, and carries them 
with it like little Skiffs forced along by 


the Current of a River. The ſecondary 


Planets revolve round their Primaries 
for the fame Reaſon. — 
Nothing ſeems to be more evident 
than this. But the Misfortune is pre 
5 0 
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theſe Planets are not contented with 
barely turning round, but will do it by 
certain inviolable Laws that intirely de- 
ſtroy all theſe 1 | Syſtems. 
Either theſe two Laws cannot agree: 
with the Vortices, or agree ſo ill, not- 
withſtanding all the Efforts to that Pur- 
poſe, that one of their moſt illuſtrious. 
Defenders confeſſes, after all he has 
done in their Support, he doubted 
whether thoſe who refuſe to admit them 


would not be confirmed in their Opi- 


nion by the very Manner in which he 
has endeavoured to defeat it. Beſides 
theſe Vortices are preſſed by ſo many 
other inſuperable Difficulties, that Hea- 
ven itſelf ſeems to have conſpired in 
the Deſtruction of this fine Peem. 
Far be it from us, replied: the Mar- 
chioneſs, to oppoſe the Decrees of Hea-- 
ven, On the: other Hand, I cannot 
reconcile myſelf to the Idea of a Poem 
in Philoſophy. What is this philoſo- 


phical Poetry to which I cannot aſſign a: 


Place in my Thoughts? It ought to con- 
tent itſelf with influencing the Paſſions. 
of Men, but it has nothing to do with. 
the rye Paſſion of unn oe 

ut 18 
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The Newtonian Principles, anſwered 
I, have inſpired you with very rigid 
Sentiments. But this Poetry, that thinks 
itſelf too much limited in the vaſt Field 
of human Paſſions, ſhall give you no 
further Trouble. Comets, the moſt de- 
clared Enemies in all Heaven to their 
' Vortices, will I believe be ſufficient to 
overthrow it, for they ſeem to be made 
expreſly for the Deſtruction of Syſtems. 
It has been eſtabliſhed, by Virtue of 
I know not what, but however the Phi- 
loſophers have very readily believed, 
that the Matter of the Heavens was in- 
corruptible, and that every thing there 
flouriſhed in a perpetual Youth, in- 
ſuſceptible of the Changes and Viciſſi- 


* tudes which happen here below. The 


Comets appear at firſt almoſt naked, 
but 'in their Approach to the Sun are 
cloathed with a formidable Tail, of 
which they gradually diveſt themſelves 
as they recede from him, and fo return 
back naked as they came. And in this 
| Manner is the Syſtem of the Incorrup- 
tibility of Heavenly Regions, in- great 
Danger of being overthrown by theſe 
impertinent Comets, And this perhaps 
8 3 | 8 | 
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is the Reaſon why they were degraded 
from their Celeſtial Seat as worthleſs 
Meteors formed by the Vapours and 
Exhalations of our lower World. But 
they would not remain long there; for 
beſides many ancient Philoſophers who 
conſidered them not as one of the tran- 
ſient, but durable Works of Nature, 
the Aſtronomers who muſt have their 
Share in a Thing above us, aſſure us, 
that they are very diſtant from the 
Earth, and ſome of them farther off than 
the Sun himſelf. Theſe Comets, ſaid 
the Marchioneſs, are very bad Omens 
to Syſtems, if not to crowned Heads. 
Theſe were not all the Troubles, faid I, 
which they gave Philoſophers. When 
they were placed among the celeſtial - 
Bodies, they could not agree with that 
Solidity which had been granted to the 
Heavens upon the Word of Ariſole; 
in order therefore to avoid their demoliſh- 
ing and breaking to Pieces the whole. Uni- 
verſe in their Paſſage through theſe Ari- 


ſtotelian Heavens, it was neceflary to fe- I 


ſolve upon making theſe laſt fluid. 
When the Heavens were thus 4 0 
1 they became Vortices, againſt 
which 
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which theſe factious Comets renewed 
their Enmity with more Violence 
than ever, to deſtroy an agreeable 
Imagination received by the World with 
ſo much Applauſe, and which was de- 
fective in nothing but Trutb. 

Some Comets have made no Diffi- 
culty to eroſs the Orbits of all the Pla- 
nets, proceeding almoſt directly from 
the ſuperior Part of the Vortex to the 
Sun; others have moved in a Courſe 
abſolutely contrary to that of the Pla- 
nets, without meeting either in the 
firſt or ſecond Caſe, any Reſiſtance in 
their Motion, which muſt neceſſarily 
have happened, if there was a certain 
Matter that whirl'd round the Sun, 
and this at ſeveral Diſtances from 
him with the fame Rapidity as the 
Planets ſuppoſed to ſwim in thoſe Vor- 
tices. Their Motion would have been 
ſo weakened, that turning round the 
lame Way as the Planets do, they 
would ſoon have yielded to the irreſiſti- 
ble Force ef the Vortices, not unlike 
the unfortunate Barks, which guided by 
an unſkilful Pilot or a malignant Star, 

are Ship - wreck d in the horrible * 
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racts of the Chineſe Rivers, notwith- 
ſtanding all the ſtruggling they can 
make to the contrary. - 

In ſhort, theſe Comets have | in every 
Inſtance ated directly oppoſite to 
the Laws of Vortices. So that to 
reſcue them from the continual Injuries 
they receive from theſe implacaable 
Enemies which lay hold on every 
Occaſion to commit all Sorts of Hoſti- 
lity and Impertinence, I fee no other 
Remedy than to deſtroy and baniſn 
theſe unhappy Fluids for ever from the 
Syſtem of the World. 

Your Expedient, replied the Mar- 
chioneſs, is no leſs violent than that 
ſometimes uſed in War, when one Party 
deſtroy and ruin a Country which they 
eannot defend againſt the Enemy. And 
thus they make the ſame Saertdee to: 
their Weakneſs as you do to Truth. 
Fhis is a Sacrifice at which I cannot 
be diſpleaſed, eſpecially as it puts me 
into a better Capacity of liſtening with 
more Tranquillity to the new Prineiple 

upon which the celeſtial Syſtem is built. 

Sir Jaac Newton, continued I, found- 
ed his Scheme in Geometry, which we 

» 
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may call his native Country. He began 
with demonſtrating that if a Body in 


Motion is attracted towards a Point 
either moveable or immoveable, it will 
deſcribe about this Point equal Areas in 


ual Times, and in general, that the 


Areas will be proportional to the 


Times; and on the contrary, if a Bo- 
dy deſeribes round a moveable or im- 
moveable Point Areas proportional 
to the Times, it will be attracted to- 
wards that Point, that is, the Body will 


have ſuch a Tendency towards the Point, 


that if every other Motion which im- 
pels it a different Way ſhould ceaſe, the 
Body would directly pints itſelf to that 


Point, juſt as Bodies here below, when 


left to themſelves, fall directly upon the 
Earth. 
This Principle, interrupted the Mar- 


chionek, - is equally applicable both to 
the primary and ſecondary Planets. 


Each of theſe deſcribe Areas proportio- 


nal to the Times, round the Point 
about which they turn (if the Sun, our 


Earth and Jupiter may be termed 
Points). The primary Planets then are 


e by the Sun, and the ſecondary 
| dy 


* 
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by their reſpective Primaries about which 
they revolve. Is not this a neceſſary 
Conſequence? It is without Diſpute ab- 
ſolutely neceſſary, anſwered I, But re- 
member, Madam, this is a Deduction 
of your own. This Puniſhment is juſt, 
ſince you have made ſo much Difficulty 
to admit the Principle of Attraction. 

You fay then that there is a Force in 
the Sun which attracts the Planets to 
him, and after the ſame Manner, a 
Force in the Planets that attracts the 
Satellites, and this attractive Force joined 
with another. by. which they-all move 
from Weſt to Eaſt, is the Reaſon why the 
firſt reyolve round the Sun, andthe others 
round their Primaries, in a certain Order. 

The Ancients, in order to explain 
this difficult Phænomenon, built ſolid 
Heavens and created Intelligences to 
put them in Motion; on the other 
Hand, Des Cartes had imbaraſſed the 
whole Univerſe with the great and mag-. 
nificent Apparatus of his Vortices. But 
after all, the Motion of the heavenly, 
Bodies is by Sir Jaac Newton reduced 

to the moſt ſimple yet the moſt noble 
_ 8 Phæ- 


1 
[ 
ö 
| 


the Earth, becauſe the 


an evident Proof of the Significancy of 
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Phznomenon in the World, which 
has been rendered much more fa- 


miliar in Europe, than is agreeable to 
ſome Perſons. In ſhort it is no 


more than that of a Bullet, which 


would of itſelf proceed in a direct 
Line, if the attractive Force of the 


Earth did not oblige it to move in a 
Curve. The Bullet very ſoon falls to 
| {t Force 
we can poſlibly give it, is but little when 
compared to the vaſt Extent of this 
Globe. If it were poſſible for human 
Weakneſs to throw one from hence be- 
yond Peru, it is demonſtrated that we 
ſhould acquire a new Satellite; it would 
like the Moon revolve about our Earth, 
only its Motion being neceſflarily very 
ſoon weakened from the continual Re- 
fiſtance of the Air, white the gravitating 
Force would loſe nothing of its Strength, 
this new Moon would at laſt fall and 
deſtroy every thing it lighted on, after 
we had heard it make a horrible hiſſing 
over our Heads. 0 . 

All this you explain in two Sentences; 
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a Lady's Words, What you have ſaid 
is certainly a great deal, but not all. It 
ſtill remains to know by what Law this 
attractive Foree acts, that is, whether it 
be the ſame at all Diſtances from the 
Sun, or whether it grows weaker in Pro- 
portion as the Diſtance is greater. I 
will reſolve you this Queſtion, the Mar- 
chioneſs replied, when you have fur- 
niſhed me with as many Hints for that 
Purpoſe as you did when I told you 
that the Planets are attracted by the 
Sun and I hope you will afterwards 
EM genteel a Commentary upon me 
as you did in the other Caſe. 

That Law, anſwered I, of deferibiog 
Areas proportional to the Times ob- 
ſerved by every particular Planet, fur- 
niſhed Sir T/aac Newton with Means to 
diſcover the attractive Force of the Sun; 
and that other Law which they obſerve, 
of deſcribing their Orbits in a greater 
Time in Proportion as they are at a 
greater Diſtance from the Sun, and that 
with a certain Relation between theſe 
Times and their Diſtances, helped him 
to find out that the attractive Force di- 
miniſhes 
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miniſhes as the Diſtance from the Sun 
increaſes, 

The atm krve Force diminiſhes with 
this Proportion, that it is always fo 


much leſs as the Square of the Number 
which expreſſes the Diſtance from the 


Sun is greater. In order to underſtand 
this Cyphering (which perhaps at firſt 
Sight may appear very formidable) it is 
neceſſary to acquaint you that the Square 
of any Number is nothing but that 


fame Number multiplied by itfelf, as 
four for Inſtance is the Square of wv, 


becauſe twice two makes four, that is, 
two multiplied by itſelf gives four. 
I may now fafely venture to propoſe 
you a Problem, that as you have lately 
explained the Phænomena of Natural 
Philoſophy, you may now undertake 
the Solution of mathematical Problems: 
After this I do not fee what you can do 
better than to ſhew ſome Sort of Grati- 


- tude, and diſcover the Truth to him 
who has cond ucted you into its moſt 
abſtruſe and retired Paths. 


The Problem J ſhall propoſe” to you 


is this: Suppoſe the Earth's Diſtance 
from 
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from the Sun to be ane, and Jupiters 
Diſtance from him to be about ive, 
(Cconſidered with Reſpect to that of the 
Earth,) the Queſtion is to know how 
much the Sun's attractive Force will be 
diminiſhed at the Diſtance of Jupiter? 

Give, me a little Time to conſider, 
_ anſwered ſhe with ſome Impatience, for 
the Solution of a Problem is no trifling 
Affair. You have informed me that 
the attractive Force is ſo much leſs, as 
the Square of that Number which ex- 
preſſes the Diſtance is greater. The 
Square of one which is the Earth's Diſ- 
tance from the Sun, is ane. And at the 
diſtance one, anſwered JI, the Force is 
ſuppoſed to be one, and the Queſtion. 
you are to reſolve is, How much that 
Force will be diminiſhed at the Diſtance 

of Jupiter from the Sun which is Hue. 
The Square of five, anſwered ſhe with 
great Quickneſs, is 7wenty five. If the 
attractive Force muſt be ſo much leſs 
as this Square is greater, it follows that 
in Jupiter it is twenty five times leis than 
in the Earth. Is not this the Solution of 
your Problem? and may not I, like A. 
2 chimedes, 
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chimeges, run crying about, F have found 

it, I have found it? | 
'Yes certainly, anfwered I, but not in 
the fame Circumſtance as he did, when 
his Impatience was fo great as to make 
him run precipitately out of the Bath. 
The Mathematicians ought rather to 
act as Pythagoras did upon the Diſco- 
very of a certain Truth, and facritice 
a Hecatomb to ſolemnize this Day 
which gives them Liberty to imbelliſh 
and brighten their goomy Catalague | by 

your Name. 

The Law that the attractive Force 
obſerves of growing weaker at various 
Diſtances from the Sun, is the very ſame 
to which all other Qualities that flow 
from Bodies, are ſubject; as Smell, 
Sound, Heat, and, which moſt nearly 
concerns us, Light. Thus when you 
believe yourſelf to have ſolved only one 
Problem; you have in reality ſolved two. 
Is then, replied ſhe, the Light of the Sun 
as well as his Attraction twenty five 
times leſs in Jupiter than with us? 
The very ſame Number, anſwered I, 
ſerves equally for both. Aſter the ſame 
| Manner 
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Manner you will find that the Attraction, 
the Light and Heat of the Sun, muſt be 
ninety times leſs in Saturn than with us. 
The Twilight of our fartheſt Laplan- 
ders would be there the fineſt Summer 
Days, and in the moſt raging Dog-ſtar 
of that Planet our Seas hardened with 
perpetual Ice, inſtead of ſwift failing 
Veſſels, would groan under the Weight 
of heavy Chariots; whereas in Mercury 
they would even in the Depth of Win- 
ter be diſſipated into thin Vapors (occa- 
ſioned by his extreme Proximity to the 
Sun) and-would thus leave their Bottom 
dry, and preſent to Pilots a horrid Gulf, 
a dreadful View of the Terrors of 
the Deep; and to Naturaliſts a beauti- 
ful Scene that would furniſh them 
Materials to enrich their Muſeums, © 
You ſee, anſwered ſhe ſmiling, how 
many fine Diſcoveries I have made with- 
out perceiving any thing of it. It is 
however true, that great Affairs are ge- 
nerally brought to paſs we know not 
how, and-we are at haſt amazed to find 
them effe&ed. | 
In 9 anſwered I; ith | 
oj aſcribed 
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aſcribed to their good Fortune, if the 
 C#fars and Alexanders after propoſing 
only one End, acquire another which 
they never dream'd on. It often hap- 
pens, that thoſe very Perſons who are 
called fortunate gain that Name by 
ſome Events very different from what 
they intended. The Inventer of Gun- 
powder, 'tis probable, propoſed a quite 
different End to his Studies than the 
Diſcovery of a. Secret to deſtroy Man- 
kind with the greater Facility ; and that 
Perſon who found a new World fought 
nothing but a more expeditious Way to 
the richeſt Part of the old. 

On the other Hand, in true Natural 
Philoſophy and Geometry, the Cz/ars 
and Alexanders are more common. It 
is very ſeldom that we find only what 
we ſought. The Diſcovery of one 
Truth frequently produces many others 
which appear in Spite, as it were, of 
thoſe who ſeemed to diſregard them. 
Any one who carefully ſeeks that Law 
by which the attractive Force ought to 
A4 tt at various Diſtances, will at the ſame 

Time diſcover that univerſal * 

by whic 


eee ee vr” 


— 


rms 


On Light and Colours. 169 
which all the Qualities which flow from 
Bodies ate governed. Natural: Philo- 
— illuſtrates this e 
Truth with peculiar Experiments, an 
in ſome. meaſure tranſlates the ahſtruſe 
Hieroglyphics of the learned Tongue 
into vulgar Lan That Decreaſe 
of the attractive Force which immedi- 
ately concerns Light, is demunſtrated 
by a very eaſy Experiment, which we 
may try this Evening, it you are not 
already ſufficientiy med -with mu 
phy and Eminem £27 031 
one ſingle Canidle to be pu- 
ced in M Ae from it to 
ſuch a Diſtance as not to be able to 
diſtinguiſh the Characters of a Book or 
a Letter, unleſs perhaps it werte a Billet- 
doux, which may be read at any Di- 
ſtanden M gin on ant Fi enen 
Place yourſelf aſterwarda at a Dl 
ſtance twice as: far ffbm the Candle as 
you were at firſt. In this Situation the 
Force of the Light muſt be, according 
to the eſtabliſhed Lax, four times leis 
than it was at the finſt Diſtance. The 
Letter then a read: i 
£91054 T 1 { 2hat flame 
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leſs the Light be 4: That is, 
the Law require 5 
nas the Lighe grows weaker, the Square 
of the Diſtance muſt increafe.' And this 
proves the Experiment to be true; for 
the Letter at the ſecond Diſtance is then 
only read with the fame Diſtinctneſs as 
at tlie firſt, when three more Candles 
are added to the ſingle one, or, in other 
Words, when the Light is-gwadrapled. 
Conſidering how very -eafily People 
are apt to forget thoſe Objects in their 
Abſence which made the Im- 
preſſions upon their Mind when preſent, 
4 catmot help thinking, faid the Mar- 
chioneis, that chis Proportion in the 
-Squates of the Diſtances of Places, or 
mäther of Times, is obſerved even in 
Love. Thus after eight Days Abſence 
Love deconies ſixty four times leſs than 
at was the firſt Day, and according to 
this Proportion it muſt ſoon be entirely 
-obliterated; I fancy there will be found, 
eſpecially in the preſent Age, very few 
— Experimentsto the contrary. I believe, 
ſaid I, that both Sexes are incſduded in this 
rind J Theorem, 
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Theorem, which feems rather 
eb the Times which 
tainly d Fea 


= 1 Days: Fl iatir FAN 


Ie AM 
c Hs erm, ad mak . 


Remembrance 0 and with 9 8 5 
15 iy ae d of * 

ing, increaſe according to 

or ratherthe Cubes 995 the Fs 
nol. ſaid the. Marchioneſs, 
ale e — 6a e 
ing 8 r into the 

an k. 
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dlufion in Natural Philoſophy was, That 
the attractive Forte of the Suri dimi- 
niſher in roportion as the Squares of 
the Diſtances increaſe. I ſuppoſe the 
attractiye Force of the Planets on: fol- 
low the ſame Proportion with Regard 
to their Satellites. The Satellites, an- 
_  ſwered I, which turn about any Planet, 
obſerve the fame Relation between the 
Diſtances and the Times of their Re- 
volutions, as the Planets themſelves do 
that turn about the Sun. This is 
evident in Jupiter and Saturn, who 
have more than one Satellite, conſe- 
quentiy the Law, of their attractive 
F will be the ſame as that of che Sun. 
In the Earth, who has only one ſin- 
dle Satellite to her Share, this is not al- 
together ſo evident. But what Reaſon 
is there why it ſhould not bs the ſame 
in one as in the other 
If we had another Satellite revolving 
A our Earth at a Diſtance Aiſferent 
from that of the Moon, it would diſco- 
ver whether the attractive Force of the 
Earth obſerves the fame Law ag that of 
the Sun Fupiter and Salurn. This 
Alu Defect 
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however is ſopplied by the Bo- 
. we ſee bias Day fall upon 5 
the te RD the Earth ; br we are to 
the. Force whi ch would 
1 2 Joſt. her Mos, 


Bc, FATE Eaſt, 9 verx 


below fall 
a = be Surface 
1 — are left to br Fo ſince it 
5 that t Pe ar has an 
attractive 8 it is evident ue muſt in 
this Force ſe the. Cauſe, o \ Gravity! 
another; Phanomenon, - — ich tbe. 


Vortices: have been as ugtucceß ful! in the 
Explicaion 0b aq ip that, of, the 


Ep 
conſiderabl W THE, 
(compared 98 thar at hic 


om the Center which is —— hs 0 
we ſhould; fee the Force of Gravity 
prodigioul diminiſhed: in them. A; 
Man of. ar of a hundred. Guns, far 
whoſe, Formation a whole Foreſt-was 
cut down! and a whole Mine exhauſted, 
would be dverſet by the lighteſt "Breeze 
of a AO The e Staue· Henge 

I 3 upon 
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174 ; 
upon Sali 
= of 0 
and Ignotant, che C5, 
Which are held toget 
of Gravity, would be no more than 
Houſes built of Cafd. The Velbelty 
in the Fall of heavy Bodies would be 
confiderably retarded. bs, thoſe 
artificial Thundets, would not be more 
tetrible than ſo many Flakes of Snow. 
But theſe Experiments are imptactica- 
ble; one of the greateſt Diftances we can 
attala 1s Phe Tenerif, nw. is C4 
about three Miles perpendicularly high. 
Beſides the Air CE be — thin 
1 and the Cold, which muſt 
exceedingly ſharp 4 4 greater 
Ficght wolf fender kn) Experiment 
fark” —_ the Philofbpher w i "had the 
Courage to andertake it. | 
Natute, replied he Matchionel has 
in this Cale = the Mes & be- 
ing compleat Nætronians. She his here 
er e he Bound dn Ned. 
bability. If the attractive Force obfetves 
a certain Law in the Sun, Fupirer and 
OW why ſhould not the fame Force 


obſerve 
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obſerve it here on our Earth? In this 
Point, anſwered I, we have no Reaſon 
to complain; we have no Need ot. higher 
Mountains, and a different Conſtitution, 
of Air, in. the preſent: Caſe, All theſe 
Things, and the Defect ofanother Moon, 
are, as I before obſerved, ſupplied, by the 
Bodies which fall upon the Surfacę of. 
the Earth. We —— compare theſe 
Bodies to the Moon herſelf; and thus; 
inſtead of Probability we ſhall; have 
Evidence, and be even in this Pains, 
good Newtonians.. Fg 3} 

It has been deduced om Obſerve.) 
tion, that if the Moon ſhould. loſe her 
Motion, and fall towards the Earth, that 
Force which would ſet her a falling would 
be three thouſand fix hundted times leſs 
than the Force which makes Bodies fall 
bow well this agrees with our Principle. 
The Moon is diſtant from the Center of 
the Earth (where the attractive Fores 
chiefly reſides) ſixty times as far as theſe 
Bodies; The Square of ſixty is 360 
The Attraction then of the Earth to the 
Moon! is 2 in the ſame Propor- 


ES - tion 
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tion as the Square of the Diſtance is 
increaſed; and this is exactly agreeable 
to the eſtabliſhed A in Jupiter,” Sa- 

turn, and the Sun. 

If che Moon ſhould Happen 0 fal 
upon the Earth, replied the Marchio- 
© nels, it would preſent a fine and agreeable 
Sight to the Newfomans: They would 
certainly have / neither Curioſity, Eyes, 
nor | Calculations for any thing elſe. 
This might very eaſily happen, anſwer- 
ed I, if every thing was Body, as the 
In Carteſians affirm; and thoſe ancient 
Gauls, who were apprehenſive the 0 
vens might one Day or other fall 
their Heads, would have ſome Reaſon 
to fear it in the Syſtem of their own 
Des Cartes: For it has been demonſtrated 
that if this Planet was to move in a 
Place abſolutely filled with Matter, with- 
out the leaſt empty Space (let this Mat- 
tet be ſuppoſed ever ſo ſubtile, fluid and 


Ethereal) her Motion from Weſt to Eaſt 


would be ſo retarded that it would ſoon 
grow weaker, and at length totally fail. 
And thus yielding to the Force of Gra- 
1220 ſhe would _ ROY from 
Heaven 
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Heaven to Earth, and we Mould: no 


we before admired, but a Stranger ba- 
niſhed from tlie moſt ſhining of her 
three Kin 8, and no longer the Or- 
nament of Heaven amidſt the frivadly 
Slenoo-f alle N ::l'1 ZHIHCE 3011 - 
| The other Planets would-undergo the 
ſane Fate if they moved in ee 
Theſe would all, fome ſooner and others 
later, fall into the Sun, and ſupply that 
immenſe Volcano with a greater Quan- 
tity of Matter He would then reign 
the Sovereign of 3 Empire: 
His animating _ t would thine in 
vain: Not 4/7 ſingle. Planet would be 
left to partake bia p pleaſing Influence, nor 
receive from him the Seaſons and the 
Day; for both the Comets and wre with 
our Moon ſhould be ſtifled in him, if we 
met with any Obſtacle in our ætheteal 
Road. This would be a neπwꝗ Puniſh- 
ment to an Age fruitful of Crimes, in 
che Syſtem of that Engh/b. . 9 
0 10 |. $2941} Aten e Who 
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who inakes the glorious Body of the 
Sun the)Manfion of Grief, and the Seat 
| of eternal Deſpair. t. 
I aſſure you, for my part, Ihould be 
one of the firſt, oontinued I, who 
would run to fee the Moon fall upon 
the Earth. What an COR 
would it be to fee, in Proportion —_ 
approached --'to- us, that Face, that 
Mouth'and Noſe, which 'we diſcover in 
her rather by our 1 ation than our 
Eyes, y transformed into great 
Mountains, Vallies, Plains and the like, 
_ which muſt - Bl the Vulgar 
with great Aſtoniſhment: Nay even 
Phi themſelves, —— never 
ſufficienthy maſter thoſe two t Ene- 
mies of Reaſon, Fancy and Prejudice, 
could not help n this Phæno- 
menon without ſome Degree of Sur- 
prize, As ſhe approached ſtill nearer, 
Faid the Marchioneſs, ſhould not we 
deſery the Sighs of Lovers, Dedications 
to Princes, Cout tiers Promiſes, Vi- 
uls filled with the Judgment of our 
Sages, and all the other loſt Things 
which Arioſto — chere? Vou have 


not 
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not tead the Plurality of. Workds, an». 
of ſeeing tho greateſt Curioſities in that 
Planet; ;fince you are pot, 
peoples the whole Univerſee. MA 
Lone Thing whe Fung 0 
hould really happen to fall, as, what 
Moon.in goi to receive her- _ . 244 | 
What, replied abe Marchionch, ü 
the Planets, that if a Satellite ſhould jal 
meet it and ſhorten its wy 
remony, anſwered I, is e 
the f Earth attract the Moon, why 
ſhould not the Moon attract the Harth? 
ciſes the Moon is lodged 
—— which the Earth is compol- 
which the Maon is compoſed exercite 
its attractive Farce upon the Harth 


ſwered I, and therefore ate nat capable 
with the Force of « Why nat, whigh 
But one Thing which I 
Treatment the Earth would give the 
a Point of Ceremony eſtabliſhed aman 
upon its Primary, the latter muſt go 
mutual and reciprocal Attraction. 
The Attraction which the Earth oy 
int 

ed, why. then ſhould gat the Matter of 
ſince all Matter is entirely the lame, ang 
N uni 5 only 


ne- 


only differently — in Aifferent 


Bodies? Befides Aion, as the Philoſo- 
| phers exp rYeſs it, is afways equal o Re- 


Action. Dok cdnnot preſs this Table with 
your Finger, bat it will be pally 
re: preſſed by the Table. Thus i 
little Gondolis made of Cork (in Ge 
of Which i is p placed a Loadſtone, and in 
the 2 Piece of Iron) are ſet a float- 
upon the Water near each other, 
the Loadſtone will- run as faſt towards 
the Iron ag the Iron does towards the 
Loadſtone; and if either of them be 
hindered, that left at Liberty will 
ſpring © towards the other, which 
could not happen unleſs the Iron at- 
trated the Loadſtone as much as the 
Loadſtone itſelf does the Iron, or, in 
ſhort, undes their AttraQtion were bel. 
procal. 3. £14 4 rz on 4449; 

Fo 25 bree bid the Mae kioneſt, 
what will be the Conclufion of all this. 
The Sun attracts the Planets, and con- 
- fequently the Planets attract the Sun: 
 - Secondaries attract each other, are 
attracted by the Sun, and all attract 
im. Does not * Multplicity, this 

Lee Chaos 
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Chaos of Attractions perplex not only 
me but the Syſtem itſelf too? No, Ma- 
dam, anſwered I, it happens in this juſt 
as in the new Geometry (of which 1 
was ſpeaking to you the other Day) 
in which all hols: innumerable Orders 
of infinitely ſmall Quantities," inſtead of 
perplexing, render it ore fubtile and 
fer DO) HIM, enn en 41 LC 1 
This mutual Attw elo, ed 
through the Univerſe and all its Parts, 
retains the wandring Planets in their 
Orbits, and connects all Bodies: the 
Earth, and us ourſelves, by ſtrong tho? 
invifible Ties, and regulates and tem- 
pers every Motion in ſuch! a Manner, 
that its Exiſtenee and mene Laws | 
are "Inſtant apparent. enen 
In thinking on this elften Py 
traction, ſaid the Matchioneſs, ſome- 
thing comes into my Mind, which 
I dare not however propoſe as an Ob- 
jection to a Syſtem which the Philoſo- 
phers themſelves cannot venture to op- 
poſe. It appears to me that if there 
really was ſuch a mutual Attraction, 
nd muſt ſee the Effects of it in thoſe 


Bodies 
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Bodies which ſurround us, if not exery 
Ignſtant, at leaſt very often, juſt as we 
_ diſcover from their Gi Gravity the Effects of 
that general Attraction which ar 
exerciſes upon them. 
- When any little light Body, a as a Fea- 
ther for 1 „ be placed near a Pa- 
lace, a Hill, or any Thing whoſe At- 
2 is very ſtrong, why do not we 
ſee it preſently obey the Force which 
attracts it, and move, as it ſhould do, 
towards the Palace or Hill? When our 
Mind is poſſeſſed by a very ſtrong Paſ- 
ſion, anſwered I, what is the Reaſon we 
do not feel the weaker, unleſs it be that 
the ſtrong Paſſion attracts the whole 
Soul, ſo as not to ſuffer the weaker to 
make any Impreſſion upon it, and thus 
we become inſenſible to all the reſt 
which are not in themſelves either light 
or weak? 
The furious Paſſion of Pbadra for Hip- 
folytus in Racine does not permit her 


do feel that ſtrongeſt Paſſion in the Fair 


Sex, the Deſire of — Her Ornaments 
tad her whole Dreſs are in that .Diſ- 
a W Abſence 


nor 
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nor Death of her * TY nds | 
have produced in them. | 
I comprehend you,, . the Mag 
chioneſs, notwithſtanding your patabo- 
lical Method of. this Point. 
The very great Attraction which Bodies 
feel from the Earth, if I may uſe the 
Expreſſion, render them inſenfible 40 
that of the other Bodies which iurround 
them. Bodies, anſwered I, attract oni 
in in Proportion 40 be Quantiry of Mat- 

they contain. I make no Scruple 

of ufing mathematical Terms to you, 

for to uſe any other would be an Affront 

to a Perſon who dene deten 
of a Problem. 

Thas a Ball of Gold; belides many 
other Advantages, has a greater attractive 
Power than that '6f Wood, becauſe it 
RIO "Weight; and "if che firſt 

be a hundred times heavier than the laſt, 
that is, if it contains a hundred times 


greater Quantity of Matter, it will have 
LT — Power a hundred ed 


ſtronger, 

Now the Atmen of * 
Ball upon which we fland is diffuſed = 
* : | . 


of Thinge, which 
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all Sides, and draws every ho to it 
with an immenſe Force, and by that 
Means hinders us from perceiving the 
Effects of that particular Force, which 
the little Balls by which we are fur- 
rounded exerciſe upon each other. 
A Globe of the ſame Denſity with 
the Earth, and of 4 Foot Diameter, at- 
tracts any little Body placed near its 
Superficies, / Million times" leſs 
ns the Earth dis. The AttraQion of 
the higheſt Mountains as that of Pike 
Teneriff, Ararat, ot eben the Apen- 
nine, 'notwithitanding the pompous 
Deſcription made of it, menen im- 
r . rx N & 

But it is not ſo with the Effects 
of the Lunar Attraction upon this 
vaſt Collection f Waters that ſome 
Philoſopher made the firſt Principle 
by the eafy Me- 
thod of Navigation joins the moſt di- 
ſtant Countries, and tranſports to us 
from another World thoſe Balms and 
Aromatics which ſeaſon the European 
Entertainments,” | You ſeem, "rephed 


e „ to baue 4 _ 
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lively Senſe of our Obligations to the 
Ocean, and the Advantages we receive 
2 it. But bas not the Philoſopher 
amidſt theſe Entertainments forgot the 
Attraction of the Moon? The Ocean, 
anſweted I, every Day ſnhews us the Ef. 
fects of this Att Aion, whichextends i its 
Empire throughout all Nature. The 
Ebbing and Flowing of the Sea, a Phæ- 
nomenon, which, in the moſt poliſbed 
Age of Greece, Alxandey the Great took 
28a Mark of the Divine Diſpleaſure, and 
with which tbe Romans in the Golden 
Age of Julius Ceſar were but yery little 
acquainted, is only a Conſequence of 
that Attraction the Moon exerciſes 
upon the fluid and yielding Part of our 
Globe. Cbapells in Riscelebrated Voyage] 
that Model of polite and agreeable pack; £ 
believed that no one but a MWater- 
could Penetrate into its Cauſgmmm. 
This God relates to him, that (Ell 
Nepitun was made Governor of the Sea, 
the Rivers went to congratulate! him. 
The Garonne upon this Occaſion tetained 
ſomething of the haughty Temper of his 


ee and his Compliments were not 
ſo 
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ſo ſubmiſſive as was neceſſaty in addreſſing 
that Power who raiſes the Tempeſt by 
ſilences them to a profound Calm. 

The Puniſhment which this arrogant 
River. received for his Crime, was to be 
repelled: twice a Day back to his Source. 
All the Rivers which flow twice a Day 
into the Ocean undergo the ſame Fate. 

But why, anſwered the Marchioneſs, 
ſhould the other Rivers who were not 
guilty of this Gaſcon Behaviour ſuffer 
the ſame Puniſhment as the Garonne? 
If it was permitted to make 1 ce 
to Superior Powers, I would humbly 
propoſe this to Chapellès Neptune. 

ou may make Objections equally 
ſtrong, anſwered I, to all the human 
Syſtems that have been made to explain 

is Phænomenon. Some. affirmed 

the Reſpiration of this vaſt Animal 
the Earth and the Sea to be the Reaſon 
of it, others a great Gulf in the Nor- 
thern Ocean near Norway, which emits 

a vaſt Quantity of Water and after- 

_ watds ſwallows it up again, a moſt fatal 
Circumſtance both for the Fiſhes and 

2 P hiloſophy 
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Philoſophy which have the: Misfortune' 
to be plunged in its The anci- 
ent Chineſe, who — their lietle 
Country uf four Leigues Extent, to be 
the Univerſe itſelf, aſſorted chat two. = 
great Natfong' deſconded from a certain 
Princeſs, the'one h the Moun- 
tains, and the other the Sea-ſhore, had 
Reden Wars with each other, and 
this was the Reaſon of the Flux 
and Reflux /ateording as either of the 
Combatants was drove back towards 
the Mountains or the Sea. tt 
Such rlinps was the Tukey 2 


425 be bf the World is ingenteus — 
to tender it agreeable, 2 not accurate 
enough to be true. The ſame Engii/h” 
Phi who eaſt an impenetrable 
Obſeutity over Viſion, by involving it in 
his contraQtile and | expatfive Forces, 
has endeavouret to involve this Phæno- 
menon alſo in the ſame unintelligi- 
bie Terms. This gloomy Fancy dif- 
uſed itſelf like an ane Contagion 


Over 


open, the whole Eege! f ee #0 
infected the whole Syſtem! of Natural 
Philoſo phy. Aut 12 „ en l 
According to his Opinion, the, moſt 
ſimple and evident Method of .explain- 
ing the Tides; is by aſccibing their Cauſe | 
to the contractiye Forees of the Harth 
and Moon, by which the one raiſes and 


the other dep preſſes the Water. To 


theſe he unites the expanſive Force of 
the Sun, Mbich, tho alxvays, gontrary 
to the contractive, yet upon this Oca- 
ſion muſt act in Concert with that of 
the Moon. Theſe unintelligiple Terms, 
which have not ſo much as the Fa ſbion 
to ſuppott them, can imply nothing, in 
the Author but a vebement and vain 
Deſire of giving his Name to a new 
Syſtem of Errors. \Theſe Philoſophers, 
faid ſhe, appear to me the Prieſts of 
Chapelless Devin : Their Explications 
at once diſcover both the Temerity and 
Weakneſs of their Philolephy. Our's, 
anſwered I, takes delight in Dith 

aud comes off in Triumph; amidſt 
the Thorns we are ſure at ſeaſt to meet 
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That. Pettion of 7the' Water in- 
wege under che "Moon. and near- 
eſt to W ah d miore ſtrotigly at- 
trated than the reſt which the looks ob- 
liquely , of, and which is at the greateſt 
Diſtance from her. The Ocean then 
muſt flow together from all Parts, and 
be beaped into a Mountain of Waters 
whole Sannmit will be under the Moon | 

314 2013 tit! 1 1414 fy) + 12 
The Earth itſelf is a little Adacde 
by the Moon, but that Part of the Water 
which is duectiy o te to the Part 
under the Moon is leaſt atttacted, be- 
cauſe it is at the greateſt Diſtance. 
This Part then will be as it were for- 
fiken by the Barth which a little fol- 
Jows the Attraction of the Moon, and 
will there form the Summit of another 
5 Mouftain, and thus- there will 
be ip; the "one towlly” th 
oilier KW IE LOT DH 174 
The Ocean then muſt 0 620 in | 
ſome" meaſure” lengthen” itſelf Pau that 
Part Whete the Moon is, and it 
Fersen At From ch 
8 Apple be changed to t. 
of 
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| always follow the Meon in her diurnal 
5 8 2 Wee x 


ſome. Irregulacities in the Tides. 
TLheſe Irregularities. howewer-are--npt " 
Hams twice, in ont five is 
| shi 1 (=, vane I 
« Moon emplo Return ta the 8 
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of, a Lemon, whoſe Fxtremities; will 


_—— Part of the Ocean there will 
be two Tides, — as Time which 
the Moon in returning 20 the 
fame Point: AF; Ahe Heaven, When 
ſhe is at the Meridian the Waters yſt 
be raiſed, and when ſhe ſets, deprefled; 
another Eleyation when ſhe is at the 
9 393 of the Antipades, and another 
reflion when the gies. 
Il this muſt — happen if 
the whole Earth was covered with deep 
Waters, and they immediately obeyed 
the attractive Force of che Moon. But 
becauſe there is ſome Time peceſſary 
for the accumulating the Waters, ; and 


their Courſe is interrupted by Shores 
Straights, Iſlands, and the like, cheer 
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Meridian) ve ſee the Veſſels laden withr - 
the Riches of the Univerſe: go up with 
the Tide along the Silver Waves of the 
Thames, and twice deſcend witch the 


ſures. And this Advantage, Which in 
the Syſtem of Chapelle was inflicted 
as a Puniſhment, all the Ran. 
flow into the Ocean enjoy. 

Have our Maitrrantun Rivers; aid 
the Marchioneſs, ever offended the 
Moon, that they are not ſuffered to 
enjoy 'the | ſame Advantage? Perhaps 
they have affronted her as the Garonne 
did Neptune. 

The Straight, anſwered L by which 
the Mediteranean has a Communication 
with the Ockan, is too narrow for ſo 
great a Sea, and is di 
fituated, {fince it looks towards the 
Weſt) to receive the great Flood of the 
Ocean that follouws the Moon from 
Eaſt to Weſt. | 
On themther hand, the Tide which By 
is formed: in che Mediterandan itſelf is ; 
too much intemupted with Iffands, 
6— and - 


in Queſt of new Trea- 
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Reflux to be very conſiderable.” In the 
Adriatic, on the 'contraty, it is more ſen- 
*ible"than ih any other Place, becauſe 

the Sea is very narrow, juſt as the Mo- 
tion of a4 River is moſt apparent and 
ſeems moſt rapid when confined be- 

- tween the Arches: of a Bridge. In our 

fine City founded by the Gads upon the 
Ocean, the Viellftades ef the Flux and 

: Reflux carry the fluctuating Gondolas 
ffom one Side to another, while the 

Gondolier ſits at his Eaſe and ſinging to 

the agreeable Light of the Moon, 

teaches the Sea-nymphs the F light of 

Enn, or Rinalags Lov tit: 

The Changes of the Ty des ate ſtil 
leſßs perceptible in the Baie. See, the 

Mediterruneun of the North; for this 

Ses bordering upon the frozen Re- 

gions of the Pole, and very diftant from 

the Courſe of: the Mews ſoems more 
adapted to Ice and Rocks than to 

ä 7 iloy"r and Attraction. 

In the Shores of the atem und 

belle Oceans, to Japan * 

| the Tyde is very conſiderable by rea 

by of dhe Erilnt f be Seas; and 
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in our Ocean its Effects are 2 

dibl There are 8 
ne the Sea draws back 
for the Space of ſeveral Miles, and af- 
terwards on a ſudden returns and over- 
flows the ſame Space again, alternately 
covering and diſclofirig thoſe Sands ſo 


very ſuſpicious to Sailors, not without 


ſometimes diſturbing the Ladies in that 
Country, who venture to walk upon the 
Margin of the Sea, whoſe very Shores 
are faithleſs and deceitful. \ Theſe are a 
Sort of natural Sea-Fights, where at ſome 
Parts in the Day two Armies may en- 
gage on dry Land, and at others, two 
Fleets, at leaſt ſuch as thoſe of the 
Ancients were. | 

In ſome Rivers: the Tide riſes to 
more than fifty Foot high, eſpecially if 


the Sun and Moon act in Conjunction 


to render the Flood conſiderable. 

Tho' the Moon may be regarded as 
Empreſs of the Ocean, the Sun how- 
ever has his Share in it. Notwithſtand- 
ing he is at a greater Diſtance from the 
Earth than the Moon is, yet in Return 
be! is ſo much greater, that it is not pro- 


per 
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Per A 
Part to the Production of the Tides. 


The reſt of the heavenly Bodies have 


no ſenſible Influence in this Caſe, the 
.. vaſt: Diſtance they are ſeparated from 
us renders them too ſmall. 5 

When the Moon is in her Quadra- 


18 tures the Tydes are leſs than at any 


other Times in the Month. The Rea- 
fon of this is, becauſe the attractive 
Forces of the Sun and Moon croſſing 
each other, are as contrary as is poſſible 
to the Swelling of the Sea in the ſame 
Situation. 

On the other Hand, when the Moon 
is new or full, ſhe is in the ſame direct 
Line with the Sun in reſpe& to the 
Earth, their Forces are united, and then 
the Tides are higheſt. 

It is to be obſerved however, that the 
Motion begun in the Waters and re- 
tained for ſome Time within them, muſt 
be ſome Days after the new or full 
Moon, Bk it produces the: greateſt 
Raiſing of the Sea. So. in Summer, 
the Heat of Mid-day that remains in 
90 Air, being added to the follow- 

„ | ing 


he ſhould remain idle, but lend his 
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ing Heat, leſs intenſe in itielf, is 
the Reaſon: why we have not ſo great 
need of the Aſſiſtance of the Fan to 


ſupply us with freſh: Air at Noon it- 


ſelf, as we have ſome Hours after. 


The greateſt of (rn, "io | 


at the new or full Moon of the Equi- 
noxes; for beſides the Conjunction of 


the ſolar and lunar Force, the Waters 


in this Caſe acquire a greater Agitation ; 
but becauſe the Sun (notwithſtanding 
our freezing) is nearer to the Earth in 


Winter than in Summer, theſe great 


Tides do not bappen at the eciſe Time 
of the Equinoxes, but a. 


Vernal, and ſomething later than the 
Aututnnal! that is, in the Manth of 
February and October. 


In Mercury, Venus, and Mars lis 
Tides arc governed by the Sun alone, 
tho' they muſt be almoſt inſenſible in 


Mars, becauſe that Planet is at fo great 


a Diſtance from him. In Jupiter and 


e before the 


Saturn the Diſtance from the Sun is 


ſo very great, that he can have abſo- 
lutely no Influence over the Tides. 


They will confound each other accord- 


8 ing 
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ing to the Caprice of the Satellites the 


great Number of which will render them 


very irregular. 


II we. knew the Time of Natur 
Rotation as we do that of Jupiter's, 
and were as well acquainted with the 


5 Geography of both, and the Quantity 


of Matter contained in their Moons, as 

we are with their Diſtances and Revo- 
Quan-, 
tity and Period of their Tides, and fend 
Tables of them to their Pilots. 
are we again tranſported by Attraction 
tand remote Worlds 


where. this powerful Quality holds i its 


lutions, we might conjecture the 


into Heaven, to vaf 


Thus 


moſt conſpicuous and ſhining Seat. 


Buy the Help of this, replied the Mar- 
chioneſs, we can travel thouſands of 
recom- 


penſed by innumerable great and ſhi- 
I an- 


ſwered, a zealous Propagator of this 
Attrac- 


tion to theſe diſtant Worlds, thinks with 
grea: Probability, that the Moons of 


Miles in an Inſtant; and are well 
ning Truths. A French Author, 
Syſtem, like us tranſported by 


Fupiter and Saturn as well as ours had 
once been — which paſſing near 


enough 


. 


* 
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Den: to theſe Planets to remain con- 
fined within the, Sphere of their Attrac- 
tion, were conſtrained to revolve; round 
them, and thus ; degraded from the © 
Rank of Primary to that of Las. 
Planets 

Saturn has obtained ſo ad | 

a Situation as to make him the moſt 
happy in the Number of his Conqueſts. 
For the fame Reaſon he was able to 
acquire a fine Ring that incompaſles his 
Body, and which was formerly a 20 
met that unhappily paſſed too near him, 

This Saturn, replied the Marchio 
neſs, muſt be very terrible to the Co- 


mets that approach a little too cloſe 


to him. He muſt be the ſame to them 
as the Cabo tormentoſo, to which Avarice 


afterwards gave the Name of Good Hope, 


was to the Portugueze. . It muſt, 
I fancy, have been a very agreeable Sight 
to ſee Saturn at once adorn and enrich 
himfelf with a ſplendid Ring, while 


the poor Comet was forced to purſue its 


Journey, ſpoiled of the Honour of its 
ſhining Train. ; 
He robbed it of nothing, anſwered 
4 * 


2 Sy ſten that ſupplies even the Ima- 
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I, but what it enjoyed at another's Ex- 
pence, according to the Suppoſition of 
a certain French Author, who aſſures us 
that the Comet in croſſing the Atmo- 
ſphere of the Sun, had from thence 
ſtolen its Tail. But the Newtonian 
Opinion is, that the Tails of Comets 
are formed and compoſed of certain 
Vapours ariſing from the Comets them- 
ſelves when they are near the Sun. 

1s it not a very great Advantage, re- 
plied the Marchioneſs, to be poſſeſſed of 


gination with the moſt pleaſing Amuſe- 
ment, by thoſe ſtrange and ſurpriſing 
Events which it renders poſſible? And 
all this, anſwered I, only by the Force 
that among us makes a Stone fall to the 
Earth. This Attraction, faid ſhe, ap- 
pears to be the ſame in the Hand of 
Nature, as the Subject of a Compoſition 
in that of a ſkilful Muſician, Be it 
never ſo ſimple, yet when he under- 
takes it he will diverſify it a thouſand 
Ways, and make it appear every Mo- 
ment new; in ſhort, he will find enough 

| fr) n in 
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in it to form the moſt wen Con- 
cert in the World. 

Nature, continued I, wants no other 
Subject at once to regulate and vary thoſe 
innumerable and vaſt planetary Syſtems, 
which probably revolve round the fixed 
Stars, thoſe luminous and attractive Suns 
that chear the Night, and which we de- 
baſe by giving them the Names of our 
miſerable Heroes. But why ſhould theſe 
Heroes, faid the Marchioneſs, remain 
unmoved and fixt? If they have a mutual 
Attraction, how comes it to paſs that 
they do not approach each other and 
run all together? You haye, perhaps, 
ſome other Parable ready which only 


waited till T ſhould propoſe a Difficulty, 


No Madam, anſwered I, unleſs you take 
it for a Parable when 1 tell you that this 
would exactly happen, if the Number 
of thoſe Suns was not infinite. Thoſe 
which are upon the Superficies of this 
immenſe Sphere of Suns would be united 
to thoſe next them, becauſe they would 
not have any thing to attract — — | 
contrary Way, and by that Means 
them i 15 their Obits? And thus theſe. 
KR 4 © — 
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ſacceſlively running into 3 next 
them, and theſe laſt into others, they 
would be all heaped together. By this | 
Means in a little Time there would 
be in the whole Univerſe only one Sun 
of an enormous Size. 
But what is the Number of theſe 
Suns? What are the Limits of their 
Sphere? Is not the Center of it through- 
out, and the Circumference in no Place? 
The Difficulty you have moved would 
be alone fuffiient to induce us to mul. 
tiply the Stars ad infimtum, even if we 
had not a thouſand; Reaſons befides.. - 
I am quite loſt, replied the Marchio- 
neſs, in this Infinity of Suns and pla- 
netary Worlds; pray let us return to 
our own: We are poſſeſſed of a Syſtem 
capable of dnerkffing it to Infinity, if 
_ were ſo fond of Infinity as to defire 
And a Syſtem, anſwered I, which 
des and gives a Reaſon for the 
ſmalleſt Irregularities that can 
oe: Gy After Attraction and its Laws 
were eſtabliſhed, how ſublime a Geo- 
metry was requiſice to find out what 
Path the Wen muſt ſoap in the Spa- 
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ces of Heaven, and how much more 
ſublime ſtill to foreſee exactly how 
much they would deviate from that 
Path in the, Conſtitution, of the pre- 
ſent Syſtem? The Vaſtneſs of the 
Object renders general Rules difficult, 
and the Niceneſs of the Variations ren- 
ders the Exceptions ſtill more difficult. 
The Sun who was eſteemed immove- 
able in the Center of the Syſtem, and 
imagined himſelf exempt from any 
Irregularity, is found however to be 
ſubject to ĩt; for the Attraction between 
Bodies is always mutual, and every 
Cauſe muſt have a correſpondent Effect 
proportioned to its Activity. As the 
Planets and Sun reciprocally attract 
each other, he muſt be ſenſible of their 
Force; ſo that to ſpeak with the utmoſt 

Rigour, he continually changes bzs, as 
they vary their Situation with Reldect 
to him. After all our Speculations then, 
replied the Marchioneſs, to prove the 
Immoveability of the Sun, we are at laſt: 
reduced to make him move again. Had: 
it not been better, continued ſhe with 
a certain malicious Smile, to adhere to 
K 5 1 
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the common Opinion without giving 
_ ourſelves all this Trouble? Do not you act 
like thoſe” Perſons who after employing 
| their Reaſon to diveſt themſelves of popu- 
lar Prejudices, ate afterwards obliged to 
have Recourks to the fame Reaſon to re- 
ſame thein; if they have an Inclination to 
live and converſe with theirfellowMortals? 
Our Cafe, anſwered 1, is extremely 
different. The Queſtion then was to 
make the Sun revolye about the Earth 
with ſuch a Motion as to run a Million 
and a Half of Miles in one Day. But 
at preſent the Earth herſelf continues to 
revolve about the Sun, and he has no other 
Employment than to approach or recede 
a little ſometimes towards one and fome- 
times towards another Side of the com- 
mon Center of the whole Syſtem. This 
Motion is inſenſible in Aſtronomy, and 
is in Fact only a mathematical Subtlety 
with which 1 thought myſelf obliged 
to make you acquainted. If the Pla- 
nets were all on one Side, you are ſenſible 
that their united Forces muſt act upon 
him with the greateſt poſſible Strength, 
In, order to draw him back to them- 
. 3 ſelves 
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ſelves and make him recede from the 
Center of the Syſtem : They would 
not however attract him, conſidering 
the Enormity of his Bulk, any more 
than one of his Diameters. I am 
willingly convinced of my Error, faid 
ſhe. - The Sun, who notwithſtanding 
his valt Size is ſubje& to the; Pe: 
Forte of Gravity, may ſerve for an Ex- 
ample to great Kings, whom neither the 
Extent of their Fortune, nor the Supe- 
riority of their Station can ever exempt 
from an Obſervation of the univerſal 
Laws of Humanity. 
Our Moon, continued 1, is at preſent 
ſubjected by Attraction to the minuteſt 
and moſt — Calculations of Aſtro- 
nomers. Her very Irregularities, her 
Captices are reduced to certain and con- 
ſtant Rules. Comets, thoſe Enemies 
of Syſtems who made ſtill greater Re- 
fiſtence to the Power of Numbers than 
the Moon herſelf, are. at length obliged 
to revolve: about the Sun. And tho 
their Orbits are much more oblong _ - 
than thoſe of the Planets, yet they ob- 
__ exactly the fame Laws. | 5 
25 y 
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By Obſervations made upon their 
Appearances Philoſophers have aſſigned 
what Orbits the Comets muſt run in 
this Syſtem, and theſe in Fact are the 
Orbits which they really have run, al- 
moſt with the ſame Exactneſs as the 
other Planets, notwithſtanding the im- 
perfect Obſervations left us by the An- 
cients concerning Comets, the Moderns 
have ventured to predict the Return of 
ſome of them, in the ſame Manner as 
they do Eclipſes. And indeed what is 
there which this Syſtem might not au- 
thoriſe? A Titian could eaſily judge of 
a Picture from a rough Draught. 
The Prophecy of that Ancient is 
now fully accompliſhed, who even in 
his Time foreſaw that Poſterity would 
calculate the Periods and predict the 
Returns of theſe Bodies, theſe eternal 
Monuments of the Ignorance and 
Weakneſs of human Nature. 
It is expected that the Comets which 
appeared in 1658 will return twenty 
three Years hence, and I hope we may 
flatter ourſelves we ſhall obſerve it toge- 
ther, you ſtill young, and I not wer 
| I 
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old. You ſhall be the Urania to give 
a right Direction to my Teleſcope. 
What a Viciſſitude of Things, replied 
the Marchioneſs, is there in this Syſtem! 


I am metamorphoſed into a Urania, and 
ſuppoſed to be young at a Time when it 


becomes unpolite to talk about Vears, 
and the Non- Appearance of a Comet 
rendered more fatal than its Appear- 
ance! It will appear too ſoon, anſwered 


I, to put us in Remembrance of our 
paſt Time, and our Attraction. In 


this Caſe, replied - ſhe, we may exprefs 
Wes. 
'Tis Expectation mates a Ble ang dear. 


Tis at preſent indeed a great Happi 
neſs to be an Aſtronomer. The 


leaſt expect nothing in vain, and how - 


great a Pleaſure do they owe to this 
Syſtem, which gives them a full Power 
over every Thing in that Heaven which 


is the Ob Object of their Projects and De- 1 


ſires? 


ourſelves contrary to the common Say- 


Notting, anſwered I, was a gester | 
| Curioſity 


1 7 
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Cutioſity to Aſtronomers, or more glori- 
ous for the Newtonian Syſtern, than the 
Conjunction of Jupiter and Saturn 

which happened in the Beginning of 
the preſent Age, an Age ſo fertile in the 
moſt ſurprizing Events. Theſe two 
great Planets were to approach each 
other, which the vaſt Extent of their 

Orbite, and the Time employed in de- 
ſeribing thoſe Orbits, had not vety often 
ſuffered them to do. 

If it could ever be hoped to ſee the 

Effects of this mutual Attraction in the 
Diſturbance and Alterations in the Mo- 
tions of the Planets, it was upon this 
Occaſion when the two moſt powerful 
in the whole Solar Syftetm approached 
each other, at a Diſtance however of 
three hundred and fifty Million of Miles. 
This was an Obſervation in great, as de- 
cifive for the Newtonian celeſtial Syſtem 
as the Experiments of refracting the 
coloured Rays with a ſecond Priſm, in 
order to prove whether Colour was a 
Modification of Light or no, was in 
little. The Curioſity in this Affair was 
much the greater, becauſe the New- 
i ; tanian 
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tonian Syſtem was then in its Infancy 
and Time which gives Strength to 
Trath, and in which Error vaniſſies 


away, had not yet decided any thing to 


the World in its Favour. 
The Diſturbance which Jupiter the 
greateſt of all the Planets occaſioned in 
the Motions of Saturn, and that which 


this Planet reciptocally exercifed upon the 


Satellites of Jupiter, were fo confiderable 
that they could not eſcape the Obferva- 


tions and Teſtimony of Aſtronomers, 


even thoſe who were the leaſt inclined to 
adopt the Syſtem, whom a Diffetence of 


Opinion from the Wagers held againſt it, 


might eafily induce to regard this Phz- 
nomenon in a very ſuperficial Manner. 


And Sir Iſaac Newton had the Pleaſure 


of extorting from his very Enemies ſo 
ſtrong and folemn a Confirmation of his 
Syſtem.” What are the Triumphs of the 
Czfars and Alexanders (thoſe miſerable 
Conquerorswho overturned two Particles 
of this Globe) when compared to the phi- 


lofophical Triumph of him who firſt dif- 


covered the vaſt Extent of the Uniyetſe? 
Aſtronomy, faid the Marchioneſs, 


has 
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has by this Triumph amply rewarded 
Sir Jaac Newton for defending it fo well 


in the Affair of total Eclipſes. This 


mutual Aſſiſtance, this Commerce, if 
I may uſe the Expreſſion, of Truth, 
muſt certainly be a very great Honour 
to the Sciences. This Commerce, an- 
ſwered I, was never more evidently ſeen 
than in Attraction. We may affirm 
that every Science with a Sort of Emu- 
lation contributes to confirm this Truth, 
juſt as the whole World anciently did 
to the raiſing the Roman Empire. 
Tho' I told you that the Effects of 
Attraction are more remarkable in the 
Heavens than any where elſe, yet it is 
alſo very evident in all Natural Philo- 
ſophy, Hydroſtatics, Chemiſtry, and 
Anatomy itſelf. Mr. Muſcembrook (who 
even in : Philoſophy - preſents. the Cha- 
rafter of a true Republican) confeſſes 
with that Freedom that becomes a 
Member of the Belgic State, that for 
the Space of many Years ſpent in the 
greateſt Variety of Experiments, he has 
obſerved in all. Bodies certain Motions 

and Effects which could not be explained 
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or underſtood by Means of the external 
Preflure of any ambient Fluid : But that 
Nature proclaims aloud a Law infuſed 
in Bodies by which they are attracted, 
without a Dependance upon Impulfion. 
Chemical Fermentations, the Hardneſs 
of Bodies, the round Fi igure of Drops 
of Water, and of the Earth itſelf, the 
Separation of the Juices in the buman 
Body, the Suctionof Water by Spunges, 
its Aſcent in thoſe Tubes which from 
theit extreme Smallneſs are called 
capillary, and a thouſand other Things | 
are inconteſlable Arguments for this 
Attraction. I believe that after ſo many 
repeated Proofs you will permit me to 
introduce it triumphantly. into Optics, 
in order to explain the Effects which 
depend on this mutual Attraction be- 
twixt Light and Bodies. It would be 
very extraordinary, ſaid ſhe, if I ſhould - 


refuſe -to admit the mutual Attraction 


of Light and Bodies, after I have ſeen 
the Sun and Saturn attract each other 
at ſo enormous a Diſtance. 

Not to ſay any thing more of Dif- 


fraction, anſwered I, is not Refraction 
an 
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an Effect of this attractive Power? 
Does it not ariſe from hence, that the 
Mediums through which the Light 
paſtes ate indued with this Force in 
2 a greater of leſs Degree, according to 
the greater or leſs Denfity of the Me- 
dium? Otherwiſe the immenſe Force of 
the Earth which attracts every Thing 
fo herſelf, would render it impoſſible for 
any Priſm, if it were as big as Pike 
Tenetiff, to attract the ſmalleſt Ray of 
2 e 
Wille the Light paſſes through the 
ſame Medium becauſe it is equally at- 
tracted on all Sides, it will not decline 
to any, but move forward according to 
that Direction it received from the Sun 
or any other lumindus Body: If in its 
Way it meets with another Medium of 
a greater Force (ſuch as Glaſs for Exam- 
ple compared to Air) muſt it not de- 
cline towards this Medium and im- 
merſe into it, approaching more or leſs 
to a Perpentlicular as the Attraction of 
the new Medium is more or leſs pow- 
erful? RR ee e 
In going out of Glaſs into Air, the 
Light 
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Light is again attracted by the Air 
and the Glaſs; but becauſe the Force 
of the Glaſs is greater than that of the 
Air, the Light will remain behind the 
Surface of the Glaſs from whence it 
goes out, or behind that of the Air into 
which it enters, and which immediately 
touches the Glaſs itſelf. | | 
Thus you ſee how eaſily by the 
Help of Attraction is explained a Phæ- 
nomenon, which Des Cartes could not 
account for, unleſs by ſuppoſing that 


Light could with greater Faeillty pass 


through denſe than rare Mediums; 
which is in other Words ſay ing, that 
what makes the greateſt Reſiſtance to 
all other Bodies, muſt by ſame other 
Privilege of which I ah ignorant, make 
the leaſt Reſiſtance to this. It is ſut- 
pou to ſee how all that Experiments 
ave ' diſcovered to ha Refrac- 
tions, are geometrically deduted from 
this Explication of the Newtoniah Phi- 
loſophy. 
To me, replied the Marchioneds who | 
cannot enter into the Sanctuary of the 
Mathematics, it ſeems a ſufficient * A 
5. | : | : 
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that as the attractive Force is greater in 


Proportion as the Denſity of the Me- 
dium is ſo, the Refraction muſt in 
chat Caſe be proportionably greater. 
The Dutch, anſwered I, have found 
it to be much greater in Nous Zembla 
than here among us. The Air is ex- 
tremely cold, and —_ uently denſe 
in this Country, be Habiration of 
white Bears, Bir - Europeans, the 
miſerable Victims of the Avarice or 
Curioſity of their Species, 
By the Help of this very great Re- 
faction they had the Pleaſure of ſeeing 
the Sun — his long Abſence many 
Days before the Science of Coſmogra- 
phy had permitted him to appear, and 
the Denſity of the Air, which generally 
oppreſſes ar damps the Spirits, ſerved 
in this Retreat of Miſery and Darkneſs, 


to revive their Imagination by an unex- 
pectedly early Light. 
We may at preſent hope for mote 


exact Obſervations upon the Denſity of 


the Air and the Refractions of this Cli- 
mate, which have never yet been exa- 
mined by philoſophical Eyes. A learned 

Com- 
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Company is now ſetting Sail from 


France to the Bothnic Gulf, and ano- 
ther to Peru, in order by their united 
Obſervations to determine if poſſible the 
true Figure of the Earth, and animated 
by the Love of Science, hays the Reſo- 
lution to change the Gardens and the 
delightful Seats of Pleaſure. in their own n 
Country for the frozen Rocks and De- 
farts of Lapland. | 

In North America the Colds are in- 
comparably more ſharp than in Europe 
at the ſame Diſtance from the Pole. 
There are in thoſe Seas Mountains of 
Ice of the fame Date perhaps as the 
World, among which are ſometimes 
found Ships at full Sail as motionleſs as 
upon dry Land. 

Doctor Halley, whom: the Engl; ih 
Nation regards with the higheſt Re- 
ſpect as the Friend and Companion of 
the great Sir aac Newton, and whoſe 
Thoughts are employed on no Objects 
that are little or trifling, believes that 
theſe Countries were once perhaps nearer 
the Pole than they at preſent are, that 
a 19 by giving a Shock to the Earth 

altered | 
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altered their Situation and by this Means 


ſet them at a greater Diſtance. But 


that notwithſtanding this the great Ma- 


gaz ine of Ice formed before this terrible 


Shock Kill remains, nor has the Heat 
_ of following Ages ever been able to 


melt it. Hence proceed the ſharp Colds 
and a ſtronger RefraQtion cauſed by 


Certain Engliſb Sailors who above 


a Century ago endeavoured without 


Succeſs, to find in North America a 
Paſſage to the Southern Sea, were 


| obliged to ſpend the Winter in an Iſland 


very little more North than London. 
Every Thing there was transformed to 


Ice, the Houſe they had built, the Sea, 
the Ship, and even themſelves. _ 


They were obliged to cut the moſt 
ſpirituous- Wine with a Hatchet, and 
the Refraction was ſo Rrong that they 
obſetved the riſing Moon of an oval 
Figure extremely long, and the Sun 
when at the Horizon to be twice as big 
in Breadth as in Length. The Air 


was ſometimes ſo very clear in the Depth 
of that ſevere Winter, that they diſco- 


vered 


r A Da zi” Rt .4a.= 


On Light and Colours. 215 
vered more Stars by two Thirds than 
are uſually ſeen, and the milky Way 
appeared evidently. to the naked Eye 
a Collection of Stars. Thus in theſe 
Countries there would have been no 
Need of a Democritus to conjecture it 
among the Dreams of the ancient Philo- 
ſophy, nor a Galileo to verify it by the 
Aſſiſtance of the Teleſcope, _ | 
From a great Number of Experiments 


that the refractive Power of the Air in- 
creaſes in Proportion to its Denſity, 
which is true likewiſe in other Mediums 
which refract the Light, but however 
with ſome Exceptions. Air, Water 
and Glaſs ſenſibly obſerve this Propor- 
tion. But oleaginous and ſulphureous 
Liquors, and which conſequently are 
combuſtible, have a greater Refraction 
than Liquors of another Nature even if 
they are more denſe. Oyl which is leſs 
denſe. than Water, as appears by its 
ſwimming upon it, has however a great 
Force in refracting the Light. 
Alas! interrupted the Marchioneſs, 
I am a great Enemy to Exceptions, and. 


made in England it evidently appears, 
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I haye a moſt mortal Averſion to the 
but in Converſation. Every one who 


takes it into his Head to rail againſt our 


Sex before our very Face, will doubtleſs 
except, with a conſtrained but, her who 


has the Misfortune to be preſent. Sa- 
tire ſo agreeable to the Malignity of 


our Mind, becomes cold with theſe Ex- 


ceptions, our Self- love is not ſufficiently 


flattered, and Truth loſes too. much 


when it becomes leſs general. 
Exceptions of this Sort, anſwered I, 

are properly only new Truths which 

ariſe from the Diſcovery of many Cauſes, 


which joined together generally con- 


cur to produce a certain Effect. This 
greater Refraction in a leſs Denſity of 
Medium ariſes from another particular 
Correſpondence between theſe Liquors 
and Light. It acts upon them more 


than upon any other Sort, by agitating, 


warming, and inflaming them more ea. 


fly. It is juſt then, on the other Hand, 


that-theſe in Return ſhould a& more 


upon the Light than other Mediums 
do, by breaking and refraQting it in 
* Degree, —- 


May 
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May we -not.- conclude. from hence 


that this Force reſides chiefly in the 
ſulphureous: Parts of | Bodies ? For this 
Water, in which theſe 
Parts are more diſengaged, has a greater 


Reaſon boiling 


* Force than cold Water. 
In general, Warmth and Rubbing 


augment the attractive Force which is 


in Bodies, or make it appear it in a par- 
ticular Manner. Amber, all Sorts. of 


pellucid Gems, Glaſs, Hair, and many” fa 


other Things when they are rubbed, 

diſcover the Force called Electrical, and 
which is communicated to other Bodies, > 
carried to incredible Diſtances, and 


whoſe Effects are turpriing beyond all | 


Belief, 
gets hot, it will attract light Bodies as 


Law of Gold or Cotton, and after- 


wards drive them at a Diſtance. It 


will raiſe a Sort of Tempeſt in a 


Heap of little Pieces of burnt Paper 
by attracting and then tumultuouſiy 
repelling them from itſelf. In ſhort, 


this Force is à Species of magic Wand, | 
that _ communicates and (awakens! a 
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If a Mc of Glass be rubbed till 1 
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Power in Bodies, which had before lain 


dormant and inactive 
A Ball of Ivory faſtened to a Cord of 


54 4 hundred or a thouſand Foot long 


acquires the ſame Power of Attraction 

and Repulſion, if the electrical Tube be 
applied to the other End of the Cord 
a thouſand Foot diſtant. You had 
very great Reaſon, replied the Marchio- 
neſs, to call this: Tube a Sort of magic 
Wand, for it really produces incompre- 

henſible Effects At i leaſt; it is a Myſtery 
to me that it ſhould with ſuch Rapidity 
draw the little Bodies to itſelf, and af. 


——tewards with a Sort of Diſdain remove 


and drive them away. 

Obſervation, anſwered I, which has 
hitherto been our Guide and Clue 
in the intricate Labyrinth of Natural 
Philoſophy, will continue to give us the 
ſame Aſſiſtance in that little Way we 
have yet to go. It has conducted us to 
the Diſcovery of new Properties in 
Light and Colours, which have opened 
a new Scene of Optics to Philoſophy. 
It has conducted us to the Diſcovery of 

Attraction in the moſt ſecret Retreats 


of 
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of Bodies; Which is likewiſe a new and 
ſurprizing Quality of Matter, by which 
all Natural Philoſoph is changed and 


renewed ; i and now chi faithful Guide 
leads uß to Nepal u, whoſe Effects in 
Nature are no bels coliiderable and fur- 


prizing. . _ .. 
Are we not to pute! it to this Force, 


that F lies ate able to walk u pon the 
Watet without wetting their 2 — and 
that the Particles, which fly off from 
Bodies by Means of Heat or Fetmen- 


tation, are ſet at ſo great a Diſtance from 
each' other as to 
greater Space than 


did at firſt ? 


The Air after being compreſſed may 
be dilated to fuch * a 5 as to poſſeſs a 
Space more than eight hundred twentyſix 


thouſand times greater than it did when 
compreſſed, and this without being 
heated, which would dilate it ſtill more. 
That, "you may underſtand this Force 
has no leſs Influence in Heaven than 
Earth, the famons Comet of 1682 ap- 


proactied 2 cloſe to the Sun that it was 
times more than 


heated two thou 
a ted hot Von. n The Leffe arifing 


from 


n 


ſſeſs an infinitely 
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of gaining a, Ring, or e oon, 
we ſhould bave been calcined and burnt. 
to. Afhes like a little Stone 1 in t the Focus 
of 2 burning Glas, - 4, 10 ver © 
Some Perſons Jo taken u p with the 
Phantoms of the uncertain 5 55 as 
not to k the Fugitive Preſent, expect 
that one ay. ſome Comet will caule the 
univerſal Copflagration of this Globe. 
Comets have. -perhaps. ancientiy produ- 
ced a Deluge, have ſtruck againſt the 
Earth and oyerſet every "Thing in it, 
and who knows-but one Time or other 
they. may bring a Conflagration u n it, 
after which laying. alide its cd's Spoils 
like the Snake, it may again grow young 
and be renewed, and our, great Theatre 
BY chan e both its Scenes and Actors. * 
8 The preſent, | Feplied ſhe, is ſo various 
and agreeable as it now ſtands, Wo 
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1 am greatly deceived if it may not di- 
vert Oh as oy a long Time withont 


an 
e t pe aps it, is to theſe Comets that 
we. are 7 for one of. 555 fineſt 
Change I and what we ever y..cnjoy. 
They a are perhaps the ingenious Mecha- 
niſts that have rendered our Theatre 
capable of ing. turned round lige that 
on famous in Antiquity, 
where the Roman People, the Conque- 
ror of, the  Warld,. the Race of ': 3p 8 
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he immortal ods, fat. 15 a frail 
6, in which they, could not even 
wy has public .Shews without 
Ve”. We at preſent perhaps awe 
to Tome, Comet (without. a 0 
ing any calamitous Tea 50 the 
Rotation of our Earth, WF 
tual and conſtant. Screen et Light 
and Shadow ; 5 in ſhort, the A 
Variety of Day and Night... 
theſe perhaps 1 9 giving us a er = 


occaſioned t is Motion in us as well as- 


the other Planets which are diſcovered 


to be indued We! Meet Th hd | 
1 2 hy Being 
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Before this we had, like the cold Inha- 
, bitints' of the Pole, fix Months Day 
and fix Months Night, but Sithout 
| gaining like them either a ſtrong” Re- 
faction br a long Twilight to. antlci- 
yas! and prolong 'our Day, A little 
Moon, light would from Time to Time 
have eint illumivated" that 16hg and 
amelaticholy Darkneſs.” What Obe 
what Colours could we ever hade bad for 
ſix continued Months, unleſs the Comet 
with its Shock had lent us its Afſiſtances. 
Since every Thing, replied the Marchio. 
neſs, ſtands well at preſetit, Heaven 
| guard us for the futyrt from the Proxi- 
mity of any one of teig, from the 
520 5 the Con agrations and the De- 
luge with which they menace'us, and 
from that repulſive Force that renders 
them ſo very formidable. But are not 
theſe the Ride 10 well 0 Tees of Na- 
h 
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tural Philoſophy, that the fame Bodies 
ſbould be bin Vutkated and tepelled? 
I do not know, anſwered I after ſome 
Pauſe whether I 'ought to introduce 
you any farther into the Sanctuary of 


thy 1 Philoſophy. - "There are 
| in 
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in chis certain Myſteries till deeper 


and more ſublime than thoſe to which 


you have already been admitted. You 
ſhould; now invoke thoſe Spirits the 
firſt- born Sons of Light, the Guardians 


of thoſe ſecret Truths Which they im- 


parted to our Philoſopher, that they 
would ſuffer me to diſcoyer to you Things 
concealed from the Sight of Mortals, 
and deeply immerſed in a gloomy Miſt 


and the moſt profound Night. You 
muſt naw. entirely diveſt yourſelf of 
' thoſe few Remains of Profaneneſs which 


may ſtill attend you, Tell me, Madam, 
what Courage do you feel for Truth? 
The ſame, anſwered ſhe, that a brave 
Soldier feels to follow his Captain whert- 
ever Valour calls. I follow. you with- 


out Fear wherever Truth leads the 


W.. 


You appear, anſwered/I, to thiok it 
a Riddle in Philoſophy that the ſame 


Bodies . ſhould be both attracted and 


repelled; and indeed there is ſome Ren- 


ſon for. your thinking ſo. But would 


not the Riddle be ſtill greater, if I tell 


you that theſe two contrary Forees,.the _ 
L4 attractive 
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attractive and repulſive, are of the ſame 
Nature, and in ſhort it is only the ſame 
Force which diſcovers itſelf in different 


Mlanners and various Circumſtances? 
The Marchioneſs at this could ſcarce 


forbear laughing. What! ſaid ſhe, do 


Fou call the attractive and repulſive Force 


the ſame Thing? One acts directly con- 
trary to the other, ſince the firſt at- 
tracts and the laſt repels. Are theſe 
thoſe ſublime Myſteries in Natural Phi- 
loſophy of which you hardly thought 
me worthy, and which you have intro- 
duced with ſo much Apparatus? Does 
not all this greatly reſemble the Phyſi- 
cian in Moliere, who affirmed roaſt and 
boil'd to be the ſame Things? 
What! anſwered I, do you ridicule 
the moſt ſacred Things in Natural Phi- 
loſophy, and of whoſe Uſe you are yet 
ignorant? What a Spirit of Prophane- 
neſs ſtill remains in you! But you ſhall 
quickly be puniſhed. Remember the 
Concluſion which you yourſelf juſt now 


-  . deduced from that very Attraction you 
made ſo great a Difficulty to admit. 
Ladies of all Perſons have leaſt Reaſon 


to 


be double (as ot 
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to be ſurprized that the ſame Thing 
ſhould produce” contrary: Effects. Do 
not the higheſt "Reſerve! and an evident 
Partiality often proceed from the fame 
Principle, and teach Connoifſtars to 
draw the ſame Concluſion from them? 
The Sun hardens and ſoſtens according 
to the different. Oircumſtances in which 
he exerciſes his Heat. 

This Truth is no leſs evident in the 
moſt noiſy Affairs of human Life than in 
the Phznomena of Gallantry and Natu- 
ral Philoſophy. The fame Thit{ of 
leaving an empty Name and Ling in 
the imagitary Breath of Poſterity, 


burnt the Temple at Epbeſus in Afa,. 


and precipitated a Roman and his Horſe 


into an open Gulf in the Mid of the 
Forum at Nomt. The fame Paſſion 
made Currius an Hero, and -Erofindtus 

an ena, „ ö 


There are certain Things which to 
the Vulgar, nay even the philoſophical 


Vulgar, may appear as evident Contra- 
dictions in the ſame Man, whom ſome 


upon that Account have imagined to 
here did the Governor 
L 5 of 
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of the Univerſe) ſo then eee 


willed the other diſapproved; but are not 


| theſe Contradictions the neceſſary Con- 


ſequences of the ſame Faſſion and the 
fame Miles, > 243; 
Thus the very ſame Cauſe, by ie 


Bodies are atttacted, may in ſome Cir- 


cumſtances them. There are 
found certain Analogies between theſe 
two Forces, which give us great Reaſon 
to conclude that they are in reality only 
the ſame Force whith produces * 
eee 
It is dund that where t 
n — is weak, the repulſive 
too is weak, and where the one is 


ſttrong; the other. is ſtrong alſo. Re- 


fraction which depends on one of theſe 
tO F Orces, and Reflection on the 
other, are both effected where there is 
a Surface that ſeparates to Bodies 


of different Denſity, For while the 
Rays 


proceed in the ſame Medium and 

do not meet with one of a different 

Denſity, they are walker een nor 
refracted. 15 3 1. 

Thoſe al which are maſt refran-- 

1985 gible, 
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gible, are likewiſe more eaſily reflected 
than the reſt. In Bodies by Which the 
Light is more. refracted it is likewiſe 
more ſtrongly reflected. And in gene- 
ral, where the attractive Force is gfeat- 


eſt, the reflective and repulſive is great- 
eſt. alſo. Diamonds, which refra& the 


Light very ſtrongly, give it in Propor- 


tion a ſtronger Reflection. Hence pro- 
ceed the Vivacity of their Colours and 
their fine ſparkling Luſtre, | 
| . Theſe Analogies, replied” the Mar- 
chioneſs, are very pretty and very good, 
and ſo are the Examples by which you 
introduced them, and very ſtrongly re- 
proach my Raſhneſs, I am heartily 
penitent for my Fault in-laughing when 
I ſhobld have admired, and deſpiſing 
what I ought to have regarded with 
Veneration. But did not you tell me 
that Reflection happens when Light 
meets with the ſolid Parts of Bodies 
and is from thence repelled ? This Ex- 
plication ſeemed very intelligible to me, 
and perhaps more ſo than what you af 
preſent intimate. 
It is * Cartes, Madam, who 3 
you 
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Fou this Explication, and not J, there- 
fore you may be in ſome Apprehenſions 
about it. An ingenious Author gives 
' very uſeful Piece of Advice, that in 
Philoſophy we ſhould be as diffident of 
what we imagine ourſelves to under- 
ſtand very eaſily, as of what we do not 


1 underſtand at all. 


If Reflection was ang alles the 
| Light meets with the ſolid Parts of Bo- 
dies (as you ſo clearly underſtand it 
ought to be) do you know what an 
Inconvenience would from thence ariſe 
in Nature, you would no longer e 
either Toilette or Looking-Glaſſes? 
A Surface, however ſmooth and po- 


liſhed it may be, is however full of Pro- 


tuberances and ſenſible Irregularities 
diſcoverable by a Microſcope. Ima- 
gine all Bodies which you believe the 
moſt ſmooth and poliſhed, to be like 
Water when it is rufled by the Wind. 
The Light muſt be reflected from 
all Bodies irregularly as it is from 
Water thus rufled, and could never 


be ſent hack with that Regularity as 


is W for you to ſee yourſelf | in 
4 
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a Lodking- Glass. Is not this paying a 


great Price for your fine Explication? 
Is it really true, anſwered” the, that it 


will coſt 10 dear? Perhaps you put me 


into a greater Terror than the Danget 
deſerves. Is it not' poſſible that theſe 
Irregularities in the Surfaces of Glaſſes, 
tho ſenſible to the M icroſcope, | may yet 
be inſenſible to the Light? 

Vou are grown extremely. Aifficule 


Madam, anſwered I. The Protuberan L t 


ces and Cavities i in the moſt ſmooth and 
poliſhed Glaſſes are when compared to 
a Particle of Light, what the "Alps of 
Pyrenees would be in reſpect of a Ten- 
nis-Ball. The Irregularities of a Look- 
ing-Glaſs are diſcoverable by common 
Microſcopes, but there is no Microſcope 
ſo perfect as to ſhew the Pores of Dia- 
mond, through which the Eight how. 
ever paſſes very copiouſly. It Would be a 
terrible Circumſtance for us, if the Par- 
ticles of Light were not almoſt in finitely 
ſmall. The Force of Bodies is reckò- 
ned from the Quantity of Matter that 
they contain, which is called the Maſs, 
and from their Velocity; the greater 

| | therefore 
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| therefore their Maſs and Velocity, the 
| er is their Force. 

The Particles of Light have an in- 
| credible Velocity, for they come from 
the Sun to the Earth in about eight 

Minutes, and thus in eight Minutes they 
run through a Space. of eighty one mil- 
lion Miles. Their Velocity then being 

ſo extremely great as to exceed more 
than ten million times that of the ſwift- 
eſt - Eng/iſh Horſes, their Maſs muſt be 
almoſt 1 — mall, or elſe a ſingle 
Particle of Light, head, of animating 
and reviving all Nature by its Appear- 
ance, would produce upon our Earth 


the moſt terrible Effects of a Cannon. 


#1 haſtily. 


The good Effects, anſwered the Mar- 
chineſe of that Diffidence. we ought 
to ſhew to Med, extend likewiſe: to 
Philoſophers; for by this Means the one 
gives greater Proofs. of what we de- 
ſire ſhould be true, and the other of 
what really is ſo. I will ſor the future 
be very nt not 0 wing you! 0 


For. this time at leaſt, 1 I, 


you cannot accuſe yourſelF of too mach 
| Cre- 


1 
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Credulity. It will never burthen your | 
Conſcience | that you have cloth ſafe 
ficient; Arguments to believe that Re- 
flection is not made by the meeting of 
Light with the ſolid Parts of Bodies: 
For beſides the great Inconvenience 
which would: ariſe! > if this Suppoſition 
_ dun. Obſervation — us, that 


Glaſs, ſuffers a \Revinhzer Reflection at 
going out of the Glaſs than it did at 
entering into it. Now how is it poſſible 
that Light ſhould find more ſolid Parts 
in is air than-in the Glaſs igel re 
occaſion this ſtronger Reflection? 
Beſides, if Water. or Oyl be . | 
immediately. behind the Glaſs, the Re- 


fletion becomes weaker, Wil the - | 


Light find fewer ſolid Parts in Watcr or 
OF I than, in Air? 
"Laſtly if the Air which is behind che 
Glaſs be taken away by an Inſtrument 
made for that Purpoſe, the Reffection 
will be much ſtronger than it was before 
the Air was remoyed! Will you fay 
that Light meets with a greater Num- 
ber of ſolid Parts in a Vacuum than in 
712 | | the 
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2 Air? Heaven forbid that I ſhould * 
it, replied the Matchioneſs; I will rather 
15 the repulſive Force to be the 
Cauft of Reflection. In theſe Caſes, 
anſwered I, it is not the repulfive'but 
the attractive Force. When a Ray 
goes out of the Glaſs. into iy it 7s at- 
tracted by the Air and the Glaſs; hence 


. that Patt of it, which was neareſt the 


Glaſs, returns back as if it had been re- 
flected, if the Air be entirely taken a- 

way, this Part being extremely attracted 
by the Glas; and hardly any Thing by 
what remains after the Air endes. 
it returns back again almoſt entire. 

But if Water or Oyl (Which 0 
the Ray much more ſtrongly than the 
Air does) be placed behind the Glaſs; a 
les, Part of the Ray will return! back 
than there did while the Air remained. 
Laſtly, when the 'Porees of the two 
Mediums are balanced; as for Inſtance, 
'when'a Liquor be applied to the Glas 
of pretty near the fame Denſity, of ano- 
ther Piece of Glafs, the Ray muſt paſs 
entire, and there will be no Reflection. 

7 general, we may affirm that the 

attrac- 


On Light and Colours. 233 
attractive Force is the Cauſe of the Re- 
flection of the Rays when the Light, 
aſles from a denſe into a rare Medium; 
and the Tepullive, when it N from 
a rare to a denſe. 0 us 


In both Caſes, 1 the e e s = 


_ repulſive Force are propagated at ſome 

Diſtance from Bodies, the Light is re- 
flected notwithſtanding its Diſtance 
from the reflecting Body. Juſt as when 
it begins to be refracted, it is ſomewhat 
diſtant from the refraQting Medium, in 
the ſame Manner as it is from the Ex- 
tremity of Bodies When paſſing near 
them, it is turned out of its direct Path 
and curved by Diffraction. Hence you 
ſee that ſolid Parts and Des Cartess Ex- 
plication have leſs to do with Reflection 
than ever.. 

Poor Des Cartes, con abs: he, FR | 
attacked in his very laſt Retrenchments. 
There is nothing wanting to compleat 
his Overthrow but for us to aſſert, that 
as Light is not reflected from ſolid Parts, 
ſo neither is it tranſmitted from the 
Pores. of Bodies, and thus he may return 
. like that momentaneous Alexander 

of 
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. .of| the North, who after the moſt ra- 


[ 


Y 


pid and noiſy Victories, at length loſt 


the beſt of his own Dominions. 
roln order to deny him every Thing 
and give him Leave to return 


as ſoon as he pleaſes, we will at leaſt 
deny that the Quantity or Magni- 
tude of the Pores in Bodies, contributes 
_ Thing to their. Tranſparency, It 

is proved on the contrary, that if the 
Potes of a Body, for Inſtance Paper, be 


fſmllled with Water or Oyl, it loſes its 


Opacity and becomes tranſparent;; 
whereas if the Pores in a Body be mul- 
tiplied, as hen Glaſs is 3 to Pow- 


der, it leſes it Tranſparency and b. 
comes 


opaque. 50 * 

It is ja H neity we dae 
the Cauſe of Tranſparency. If there 
be many Pores in a Body, and theſe be 
filled with a Matter different from that 
of the Body itſelf, the Light will meet 
with a thouſand Reflections and Refrac- 
tions in the internal Parts, ſo and thus it 
will be utterlyextinguiſhed. The Air ceaſes 
to be tranſpatent When it is cloudy, 


it is then lighter than when it is 


clear, 
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clear, and conſec vent more porous. 
Its Opacit ty can ariſe from no öthet 
Cauſe but tliat it is at that Time hete⸗ 
rogetions, which makes the Rays that 
{s through it ſuffer! innumerable Reflec- 
tions _ Refractions, by which Means 
they are very ſoon Rifled and extin! 


guiſhed: Thus the Froth of Cham. 


one is opaque, tho much more 78 
100 edn the Wine itſelf. Fe 

This ſeems to furniſh us with an Ati 
gumeim to infer, that the e Heavens anno 
be filled with Matter wever rare it be 
ſuppoſed, even if all contained within - 
the vaſt Orb of Saturn, and cho 
its Pores Thould' be 48 fmalll 49 your 
can poſſibly” conceive; might, after being 
verſe ly haired o as to leave no em pty 
Space, be graſped in one Hand. 


What ſtrange” Relation 1s this you 7 


tell me? repfied the "Marchionels. 18 
the Newtoriizh Philoſophy ſome golden 
Fleece which we muſt not undertake _ 
the Cotiqueſt of, till we have firſt paſſed 
through a” thouſand ſtrange Portents, 
and ' fubdoed à thouſand Monſters if 
Imagination. 

Do 
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Do you believe, anſwered I, that Gold 
the precious. Sabſtance for which Man- 
kind do and, ſaffer fo, much, and for 
ſets we feel the greateſt Thirſt when 
we ought. to be .moſt ſatisfied, Gold 
Iſay; and Diamonds themſelves; [the moſt 
ſhining Work of Nature, e 
ing their great Weight t and Gravity, 
contain a great Quantity of Matter? i 
will appear ſtrange when litefl wut 5 
oy ay 155 0 95 rity, ally 40 
acuum bet 
3 _ 120 to our e Eye 
echt perfectly full. 180 Il 
The ſolid Parts contained it in a Piece 
of Glaſs are no more conſidered. with re- 
ard to its Extent, 8 Grain of. Sand 
to the terraqueous Globe. It is very 
ſurprizing how. little ſolid Matter there 
is in the World, and with how few 
Materials, if may uſe that Expreſſion, 
it is built. Perhaps. if you. knew the 
Truth yon would be afraid you, walked 
upon Cotton, and were in Danger of 
cruſhing it under your, Feet, even if 
they. were as light, as thoſe Ld the ſwift 
Camilla, BETTS: 
| he Now 


| 
| 
| 
( 
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Now if the Matter of the Hedvens 
be * imagined unconceivably rare and 
ſubtle,” yet the Light which, notwith- 
ſtanding its prodigious Velocity; employs 
according to the laſt Calculations 
Years in coming from the Stars to us, 
muſt be intirely extinguiſhed by that 
Multiplicity of Reflections and Refrac- 


I ſee with Pleaſure, faid the Marchio- 
neſs, how the Properties of our Light 
conduct us to empty Heaven, and Aer 

having ſet the Earth in Motion, to clear 
is Way. The Diffractions too, an- 
ſwered T, which the Light would ſuffer 
from the Particles of this Celeſtial Mat- 
ter, would contribute not a little to ex- 
tinguiſh it, in the ſame Manner as they 
would do in Bodies that are very porous 
and heterogeneous. It is 'ſorprizing 1 
that in the Notes which Perrault wrote: _ 
upon; Vierupius, be ſeems, if I.remem- 

ber tight, to have had ſome faint Notion 
ii WY, « .! 2 Ti 


v2 nn 
1 | "LO 


* 6 * 4 


* Diaz 0 ab tC) 
this: . Ratefaction, ſaid he, 


(that is, Diſtance of Parts) renders Bo- 


ecaule. th * which ery 
a ketone OFF 0 fe 12 
E ! "Rim 91 2 "rprizing | 
uch more ſurprizing, 
Qi 75 19 b that 2 Per 
60 ca 1 tee and demonſtrate 
| 11 Things ſo very oppoſite as 
Refleth os and . Refraction, ſhould. yet 
ariſe from the me Guß, * bis 1 
muſt confeſs Wi | always bea Wonder 
0 me. 
The Facilit 7 i I. ad the 
' Obſtacles which the Light. meets in paſ- 


fing out of one Medium into be 
aps | 


are almoſt in * ſame Cale, 
an. e ſubtile dll- 
fuſed in the onfines of the Mediam 


extreme] quick 1 in its Vibrations, and in 


Which the Light by Percu Bon EXCites 
af, undulating ang tremu pup Motion 
(as a Stone does in ater, #% oice in 
the Air) is the Cauſe of Wy Facility 
and _ Obſtacles, in Queſtion. . if 
the Len happens to be i in th e 0n- 
2 of the | AYES 0 this F laid, 
paſſes freely t "wy it, bat if in 

their 
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their Summit, it is drove back again. 
Hence come the Fits of eaſy — 
miſſion and Refratiton, that is, the fame 
Ray of Light is in one Moment tranſ- 
mitted, and in the next reflected; and 
becauſe = ge _ thia fluid are 
exceedi rapid; t ys appear to 
us ba mnknized and Me at the 
ſame Time. 1 G03 enn 
But we are now 48 ts the Cans 
fines of Nature where our: Ideas 
dark and confuſed; theſe are the Bar. | 
tiers of Knowlege, beyond which no 
_ of human Faculties is permitted 
to proceed, I .. Ww n mp 
too great a Length. 
Sir Jaac Newton giider hs Pond of! 
Queſtions Fond many Things which 
are probably the Receſſes where Nature 
withdraws to conceal herſelf from mor- 
tal Eyes. The Analogy betwixt Sqund 
and Colour, the — Meta 
ſes of Light into Bodies, and Bodies 
into Light, the two-fald-and-furpriaj 
Refractions of Iſland Chryſtal, Rack! 
Chryſtal, and that. Sort lately diſcovered): | 


in Brat, * . be impenetrable. 
Enig- 
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Enigtnas to Mankind, ſince this OB: 


pus was not able to ſolve them. 
How very different from the modeſt 
Doubts of this Legiſlator of the Wile 


ate the raſli Aſſertions of the Seducers 
of the Multitude. Theſe however pro- 


miſe thoſe very Men, hom they have 


always deceived with the fame Flatte- 


ries, to open the Temple of Truth fo 
often tried in vain, in the moſt expedi- 
tious and eaſy. Manner by the Help of 
certain new Principles; juſt as others 


ſpread artful Nets for human Avarice, 

and promiſe at once to enrich a Nation 
which they have always impoveriſhed 
by the very ſame Schemes. The Plea- 
ſing and vain Deluſion of Hope leads 


ſome in Haſte to the Bank, others to 
, the: Academy. The Beginning of an 
ble to our 
flattering ExpeRations. - The Wind is 


Affair is generally. a 


' commonly . to the Ship juſt 
looſed eur the Port, and two bright 


5 le Invitation at 
nel re ee The Bank by 


kay Hopes at firſt into Gold pre- 


ſerves - 


PS 
5 — % 


with certain new Syſtems of their own 


* = — . 
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ſerves and increaſes its Reputation, and 
Philoſophy by judicious Prefaces; air; 
tains its Honour, ap ſucceſs 

baniſhing old Errors, than ee 
new Trucks in thi Place. Thus they 
who t Diffidence ſoon extri- 
cated ves from the Snare, either 
brought back a reputable Increaſe of their 
Fortune, or were rationally delivered 


from their paſt Prejudices. But there are 


very few ſo: wiſe as not to loſe the pre- 
ſent in forming Projects for the futucs, 
or not to make the Happiness of to day, 
a Step to the Miſety of to- morroww. 


The Cheat 1 is diſcopred, 


and the firſt are left with their Scratoirs, 
full of Notes worth nothing, while the 


aſt have their Heads embarraſſed win 


Notions of Preſſure, Rotation . 
bules, and Vartices, 15 falſe e. ls. Gin. 
9 Sir Jaac Neuton, guide 
by a flow. yet ſure Experience, promiles 
no more than what Experience is able 
to perform. 2 i ds: him he 
its Aſſiſtance he diſtingu! 
Reps, e Falſhood,, Rvidence from, 
Probability, and in che 8 25 
Vor. II. M 
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| own, diſcovers the Limits of the human 
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Are net 81 Rays of Light (lips vir 
1 ſmall Bodies of dif- 
the leaſt of which make Vio- 
eſt and'darkeft of all the Co- 
"more eafſly diverted by the 
ka, cn Force of the tea from the 
| right df And the reſt, as they are 
5 make the ſtronger 
ute J Colours, Blue, Green, 
Amp Red. . 
955 ee in on to the greater 
of the „ and the larger 
Sire the Bodies tat compoſe ' them? 
It js certain that the Rays pA 
differ from each other in 3 
ibility, 8 5 the Force with wh 
they ſtrike our Senſes. . 
the Sete, the Azure of Heaven: lan- 
guidly moves it, and the Vetthire of a 
ecke ſtrikes it wich a very pleafing 
Senfation. 
: eſe ners, ſaid the 
| wer e 
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, whereas two or three'are harttly 


enou to ſupply dure with a Con 
cn oi and unlimited 
of Nature I there are bs 


(anfereved 
rs we are for ever rondetnned to 


and confuſed, without hoping 
tar any Teleſcope can make them aps 
pear-eirher-leſs diſtant or more diſtmet. 
he Moderation uf our Fhiloſapher, in 
never affirming any Thing to be true 
which wyas not — by Ob 
ſervation, may ſerve for an Example to 
the moſt ruſſi Aſſerterd. Wha conld . 
—— think himfelf ca: 
of aſcending Heaven, 3 | 
the Secrets of Nature in Tri 
thence; wee tn oe — | 
poiſed u Wings of 'Geomatry, . 
r Flight chrough immenſe 


Spaces, eill daun f 20 f 
o / Yu: 1 of 5 22 © . i 
What a range Condition, 


Matchioneſs, is ours! We know what - 

Size in a Particle” at a great Diſtance - 

from our Sight is tu teſſect a 9 

certam Colour, but what is this Colour A 

eren we have always iniracdittdly - f 
M 2 den 


c ther we are abſolutely 


| | Part of what is at 
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before our Eyes? can we form a any 
| Idea of it bya feeble Conjecture : In one 
Cafe we have the Sight of a Lynx, in the 
| blind. There 
dur Senſes are refined vrhat we 
could have expected; here ey cem 
to abandon us all at once. 
There are ſome: Perſons, W I, 
Who have believed that the many Dif. 
ficulties which attend our little 
of Knowledge, the great Number of 
Syſtems, the various Emblems of hu- 
man and that continual 
tantalizing wh oh Philoſophers ſuffer in 
their Searches after Truth, proceed from 
no other Cauſe than ur — a fixth 
natural Senſe which might reveal a great 
preſent hid from us, 
thoſe fiye Senſes 


and eſcapes perhaps 
given us by Nature to lay hold on exter- 
nal e, and bring them toi the 
Mind. 122 f S erf 
As chere ah certain Animals: among 
us, who, by virtue of Senſes, of which 
we perhaps have no Knowledge, foreſee 
the Change of the Seaſons, and: mo 
of the Morning, and, without h 


3 
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read Digſcari das or. a any: other. Botaniſt, 
can amidſt a t diftinguith 
that Herb that cures theit 
who Rho but in ſome other 8 


(in che World ol Yapiter perhaps,) there 
may be. Animals which, more 
ſighted than our Philoſophers / may dike 
_ the Size of thofe-: mw — that 
the: Variety af Colours, and 


turn at a Diſtance of more than three 
hundred and fifty Milliong:of Miles ? 

re lit ra aA 1" that! Planet, 
which is not depopulated 
of War) the Inhabitants: have no Idea 


afra u 1700 N 


ing to the agteeable Hiſtorian of theſt 
Worlds every Thing is/diverfified,;and 


© LACq 
the Nature of Colours, may 159 
want the Senſe proper to give them a 
Perception of the moſt a Har- 


mony of thoſe Colours upon the Cheeks | 
vakiliedin 


of their Chloes, and 


Dee, 
of 2 Pullies, they may attract da- ; 


by the Race 
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ieee em . 

of: Beauty, which zrs | 

| ——— be —— 
rom,themeſt nin 


to eck Occations ta put us in Mind of 
our Lrſectt, nor be ſo i in or- 
—— We fhall not be 
deſtitute of 'tither Knoyrlenge or Plea- 
fare,” if we make a good Ui uf the 
Sends fallen ta our Dot. Thou 
know ncthing wherein confifts 
ture a 
jeftare, there will not perhaps he want - 
ing ſome Perſons to.) affirm: you; kuow 
_ much-mare of it than is proper fur a 
Lady. The Fault will be thrown entire 


— i 222 2 Verſes 


to qur Subject, 
. —— 1 Camment, For 
for 3 — 
_ Philophy, It will be well for it, if 
you : diflembie your Knowledge wird 
thiofe Prins — ridicule Hat they 


8 _— earn, and if ton the) Scicdnoe 
3 Ab World OW 


you 
Na- 
Light and Colours but by Con- 


What, 


2 * * FR. 2 ” > ' F aA Ss 2 | 9 | | | 
OY 2A | 
* » Lights 3 Sale 26 
What, cried the- Marchioneſs,am 10 
learned that I ought to ſtudy to be igno- ; 


rant? May I venture-ſeriouſly to call 
myſelf a Newtonian ? You have al- 
| hical 
Light of 
diflipated the Carte- 
fan Phantoms which deluded your 


ready renounced - your 
Errors, anſwered J. The L. 
Newtomaniſm has 


| Sight. You are now really a Newtonian, 
and it is no ſmall Advantage to Truth 
that you are ſo. I will ſome time give a 


Hiſtory of the fine Conqueſt I have ac- 


quired for Her, and I am certain if I 
could give a juſt Deſcription of my fair 
Diſciple, my Book would never want 
Readers, nor true Philoſophy. a nume- 


rous Train of Proſelytes. You ſhall be 
agreeable 


the Venus that muſt lend the 
Ceſtus to this auſtere Juno, and give 


her thoſe attractive Charms that will 
render her engaging and amiable to 


Mankind. 
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